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Dvr1nG the greater part of its existence, the fructification of 
a fungus of this strange family is a compact egg-shaped body, 
the outer part consisting of a thick and highly gelatinous perid- 
ial wall, and the inner portion of the receptaculum and spore- 
mass. This stage of existence of the fructification is usually 


subterranean or semi-subterranean. As it nears the stage in 


which elongation sets in, the rapid growth of the receptaculum 
in its limited space in the peridium throws the chamber-walls of 
the receptaculum and often, as in Mutinus caninus, the wall of the 
stipe as a whole into complicated folds. When the spores are 
mature, elongation of the receptaculum occurs by processes to 
be considered in the present paper, the folds of its walls 
straighten, and the apex of the receptaculum is pushed outward 
and upward through the investing peridial wall, irregularly rup- 
turing the latter, which remains, however, connected with the 
receptaculum at the base and forms a loose bag, the volva, 
about its lower end. Through elongation of the receptaculum, 
the spore-mass is carried upward to a position more advanta- 


geous for the dispersal of the spores; this seems to be the end 
attained. 
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The stentgtinelllee out of the folds in the chamber-walis of 
Phallus caninus and of Phallus impudicus was stated by De Bary 
to be due, in his opinion, to the inflation of the chambers by the 
formation of a gas within them.’ This idea found its way into 
the text-books.? 

Such an explanation of the phenomenon has been objected 
to by Ed. Fischer.3 He points out that the chambers of the 
receptaculum are not surrounded by air-tight walls; that all the 
chambers are open on one side in some species which he has 
studied; and that there is no visible indication of inflation 
of the chambers during elongation in other cases. On these 
grounds he concludes that the walls are not passive in their 
straightening out, as De Bary’s explanation necessitated. That 
they are the active agents he deduces from the forms of the 
cells of pseudoparenchyma at the ends of the folds, and from 
their changes in form as the folds straighten. He gives figures 
showing that at the inner angle of the fold the cells are wedge- 
shaped as if by compression, while on the periphery of the fold 
they are elongated and thin as though stretched there. In his 
experiments of placing such folds in certain aqueous solutions 
of slight density, the turgescence of the cells increased by 
absorption of the liquid, they became more nearly spherical, 
and the effect of such change of form both at the inner angle 
of the fold and at its periphery must have been to straighten 
the fold. 

Two years before the publication of Fischer’s paper, Errera 
came to the conclusion incidentally in his work Sur le Glycogene 
chez les Basidiomycetes* that elongation of the receptaculum in 
Phallus impudicus results from a true process of growth and not 
from mere turgescence by the simple absorption of water. A 

*Zur Morphologie der Phalloideen. Beitrage z. Morph. u. Physiol. der Pilze, 
Abhandl. d. Senkenb. Naturf.-Ges. 5: 202, 207. 1864. 


?(a) De Bary, Comp. Morph. of the Fungi, etc., Eng. trans. 323. 
(6) Sachs, Text-book of Botany, Eng. trans. 341. 


3Bemerk. iiber d. Streckungsvorgang d. Phalloideenreceptaculums, Mittheil. d 
naturf. Ges. in Bern, 142. 1887. 
4Mem. de l’Acad. roy. de Belgique 37 (p. 52 of reprint). 1885. 
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more detailed reference to his views will be given toward the 
close of my paper. 

The material for numbers I—5 of the following experiments 
was collected early in October, 1894, on a grassy slope at Fresh 
Pond, Cambridge, Mass., a locality to which I was directed by 
Dr. Thaxter. I am indebted to Mr. A. Piper, a student of Mid- 
dlebury College, for assistance in procuring the supply with 
which the investigation has recently been completed. Full 
grown and apparently mature “eggs” of the species Dictyophora 
duplicata (Bosc) were used. They were collected from time to 
time just before rains, and were kept in moist paper in a paste- 
board box until elongation of the receptaculum was beginning. 
This was shown by the beginning of rupture of the volva, 
usually at the apex. Occasionally, however, the rupture occurs 
so that a portion of the volva is carried upward on the apex of 
the pileus. When at this stage of development, the plants were 
then used as indicated below. 

Experiment 1.—QOn October 4, an egg collected October 2 
was divided longitudinally into quarters. One of these quarters 
was put in water, and the other three in aqueous solutions of 
sugar of I, 5 and 20 per cent. strength, respectively. The rates 
of elongation are determined from the respective lengths of the 
quarters as noted at the hours stated below: 


In 1 per cent. In 5 per cent. In 20 per cent. 
Time In water sugar sol. sugar sol, sugar sol. 
I:15 P.M. - - 94 go 66 62 
4:45 P. M. - - IIo 106 94 80 
8:25 A. M. ofnextday I14 110 96 83 


These results agree with those obtained by Ed. Fischer with 
I. impudicus in various solutions, and they indicate, as he has 
asserted, that elongation is most rapid in water and in very 
dilute aqueous solutions, which would be most readily absorbed 
by the cells of pseudoparenchyma. 

Elongation of the receptaculum of these plants is most 
likely to occur during rainy weather or shortly after rains. This 
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is the popular belief, with which my observations agree. It 
suggests the query, is an abundant supply of water needed for 
elongation of the receptaculum? The following experiment 
bears on this point : 

Experiment 2.—On October 22, an egg collected October 9 
was divided longitudinally into halves. One of these halves 
was placed in a dish of water; the other was placed under a 
bell jar in a moist atmosphere and was supported on slings in a 
piece of apparatus devised to avoid the resistance to elongation 
which would have resulted had this half been allowed to rest on 
the plane surface of a solid. 

The supporting apparatus consisted of a horizontal base—a 
block of wood—into which a heavy wire was inserted from 
above. This wire extended upward for a distance of 10 to 15™ 
and then bent outward and downward, forming a vertical pillar 
with a supporting arm. To the free end of the arm was then 
firmly attached the middle of a horizontal rod, the rod being 
thus held at a suitable distance above the base of the apparatus 
and in such a position that its ends were equally distant from 
any point in the supporting column. 

The portion of the receptaculum used in the experiment was 
suspended in a horizontal position below the horizontal bar by 
two slings, or loops, made of twine. The receptaculum was 
supported by slipping its opposite ends through their respective 
slings, which were movable on the horizontal bar. In all the 
experiments in which this apparatus was used, the slings were 
adjusted on the bar at short intervals of time so that appreci- 
able resistance should not be offered to the elongation, and also 
so that the weight of the receptaculum might not exert a pull 
favoring elongation. 

The results of the experiment were as follows: 


Time Length in water Length in air 
11:40 A.M. - - - - 53 48 

1:50 P.M. . - - - 120 57 
4:45 P.M. - - - = 122 92 


11:30 A.M. of next day - = 422 100 


1897 | THE PHALLOIDE.E OF THE UNITED STATES ti 


In 3 hrs. 35 min. the half in water made an amount of elon- 
gation 20" greater than that made by the half in moist air dur- 
ing 25 hrs. 15 min. The experiment seems to indicate that the 
rapidity of elongation is favored by an abundant supply of 
water, but that any very appreciable amount in addition to that 
already contained in the egg is not, perhaps, absolutely neces- 
sary. This experiment was made with the last egg available. 
The same conclusion, however, had been rendered probable by 
earlier experiments in which more resistance to its elongation 
was met with by the half of the egg in the moist atmosphere. 

A very large part of the substance of the egg is comprised 
in the volva itself, the greater portion of which is a thick middle 
layer, very gelatinous, and containing a large amount of mois- 
ture. As already shown, the differentiation of the volva is one 
of the earliest processes in the development of the eggz.5 At 
the time of beginning of differentiation of the basidia in Mautinus 
caninus, the middle layer of the volva has already undergone 
gelatinous modification, and has attained a thickness of about 
one-third of the diameter of the egg, and has come to inclose 
the tissue of the future receptaculum and gleba at the top and 
sides—everywhere except at the very base of the egg where 
the vegetative mycelium of the fungus is in communication with 
the more central structures.© This relation of the volva to the 
inner parts is retained through all the later development of the 
egg until the spores are mature and elongation of the receptac- 
ulum occurs. What is the function of the volva? Is it pro- 
tection? Perhaps such varying external conditions as a hot, 
dry atmosphere or a flooded condition of the soil during heavy 
storms are prevented by the thick, gelatinous layer full of 
moisture from exerting a too direct and injurious effect on the 
inclosed developing gleba and receptaculum. Instaining young 
eggs for sectioning in my studies of several species of Phal- 
loidex, I find that aqueous stains do not penetrate through the 
volva so as to give a good stain to the gleba and receptaculum 


5 Bor. GAZ. 22: 276. fig. g. 1896. 
6 Ann. of Bot. 10: 352. fig. 5. 1896. 
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in eggs having the gelatinous layer fully developed. It is nec- 
essary to use alcoholic stains. Or, by reason of its slippery 
middle layer, the volva may give a glancing effect to blows by 
falling or other objects. Injury to eggs in digging them is not 
likely to extend beyond the middle layer, and such eggs go 
through the process of elongation of the receptaculum in an 
apparently normal manner. Or the volva may contain some 
substance unpalatable to insects and other animals, and so pro- 
tect the eggs from being eaten. I have never collected one 
showing injury of this kind. 

On the other hand, is the volva a structure in which water 
and, perhaps, plastic substances are accumulated as a reserve 
for use in elongation of the receptaculum? Or may the func- 
tion of water storage be combined with the earlier one of pro- 
tection? The following experiments were made to determine 
whether elongation of the receptaculum is dependent on water 
or other substance which may be received from the volva as 
the process of elongation: 

Experiment 3.—On October 9, an egg collected October 2 
was divided longitudinally into halves. The volva was care- 
fully cut away from one of the halves, care being taken not to 
injure the base of the stipe. Each half was supported in the 
apparatus described in Experiment 2, and both halves were kept 
under the same bell jar in an atmosphere kept moist by a strip 
of damp paper. Rupture of the volva and elongation of the 
receptaculum began early in the morning, but the apparatus was 
not ready for use until 10: 30 A.M., at which time the partially 
elongated plant measured about 11% in length. 


Length of half Length of half 
Time with volva with volva removed 
10:30 A.M. - - - - 
12:00 M. - 116 120 
5:00P.M. - - - - 118 124 


Experiment g.—On October 9,a very fine plant, partially 
elongated, was collected at 4:00 p.m. It was taken to the 
laboratory at once and divided longitudinally into halves. The 


| 
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volva was carefully cut away from one of the halves and they 
were both placed in the supporting apparatus already described. 
They were covered by a bell jar, but no moist paper was placed 
under the jar. 


Length of half Length of half 
Time with volva with volva removed 
5:00 P.M. - 117mm 116™™ 
7:30 A.M.of next day - 157 15] 


Experiment 5.—On October 10, an egg collected October 9 
was divided longitudinally. Elongation was just beginning ; the 
outer layer of the volva was ruptured but the innermost was 
still intact. It was necessary to loosen the volva from the sur- 
face of the gleba and the stipe. The volva was carefully cut 
away from about the base of one of the halves and they were 
then placed in the supporting apparatus under a bell jar. No 
moist paper was placed under the jar. 


Length of half Length of half 
Time with volva with volva removed 
9: 15 A.M. - 46™™ 
12:45 P.M. - - - - 82 81 


It seems safe to conclude from Eaperiments 3-5 that elonga- 
tion of the receptaculum does not result from any contribution 
made by the volva during the process. One must look to the 
receptaculum itself and to the tissues lying next to its walls for 
the causes producing it. 

The receptaculum walls in this stage consist of pseudo- 
parenchyma so swollen as to show but little trace of its hyphal 
origin; the chambers contain a tissue highly gelatinous but 
still showing its hyphal character. The tissue originally occu- 
pying the main central cavity of the stipe has the condition of 
a glairy mass which becomes still more fluid as elongation 
progresses. 

Microscopic examination of one of the folds of the wall just 
at the beginning of elongation shows that the cells are slightly 
wedge-shaped at the inner angle of the fold as though com- 
pressed, while on the outer surface of the fold they are some- 
what flattened as though stretched out there. The cell-like 
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bodies which are not in the angles of the folds have a more 
spherical form in general. Ina fully elongated stipe the cell- 
like bodies of pseudoparenchyma are more spherical or ovoid 
throughout in general, although somewhat irregular. 

These facts may indicate, as Ed. Fischer claims,’ that the 
straightening of the folds is due to the simple absorption of 
liquid by the pseudoparenchyma. His theory of elongation of 
the receptaculum accounts for the increased rapidity of elonga- 
tion when the receptaculum is immersed in water, as in some of 
my experiments. It is also favored by the rapid elongation in 
suitable liquids of slight density, as Fischer has observed. It is 
not rendered improbable by the occurrence of elongation in an 
atmosphere containing but little moisture, even though no water 
supply is being brought up into the plant by the mycelium; for 
the pseudoparenchymatous walls are found to be constantly moist 
during elongation, such moisture coming from adjacent gelatin- 
ous tissues presumably. 

I believe that we may conclude that the straightening out of 
the folds in elongation is due, in some degree at least, to the 
change in form—becoming more nearly spherical—of the 
pseudoparenchyma at the inner angle and the periphery of the 
folds. But is this change of form due merely to increased tur- 
gidity of the pseudoparenchyma by simple absorption of water? 
May there not be a process of growth going on, as a result of 
which the change of form occurs ? 

In his researches on glycogen in Basidiomycetes, Errera® 
gave especial attention to its occurrence in /thyphallus impudicus, 
and found that in the various stages of that plant the glycogen 
was most abundant in those parts in which active growth was 
about to take place. He regards glycogen as a food substance 
accumulated for use in future growth, and finds that it disap- 
pears in the degree that such growth progresses. He found 
glycogen very abundant in the walls and chambers of the stipe 
just before elongation began, but it gradually disappeared during 
elongation, and was wholly lacking except at the base of the 


Cth, 8 cit. 
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stipe when elongation was completed. From this he concludes 
that elongation of the receptaculum is the result of true growth 
of the pseudoparenchyma, water being used in the process as it 
is in other growth. 

While Errera’s treatment of this problem is very suggestive 
and his explanation very probable, so also is that by simple 
absorption of water. It has seemed to me that if it can be shown 
that there is a decidedly general increase in size of the cells of 
pseudoparenchyma during elongation, the growth theory will be 
the truer one. If, however, the increase is confined to the pseu- 
doparenchyma in the angles of the folds, the theory of tur- 
gescence must be the more correct. 

The necessary data for the determination of this point have 
been obtained by the microscopic measurement of the individual 
cells of pseudoparenchyma making up the wall in various parts 
of the stipe. Eggs just beginning elongation or plants partially 
elongated were divided longitudinally into halves. Thin radial 
longitudinal sections were then cut free-hand with a razor from 
the wall of the stipe of one of the halves. After placing the 
sections in a drop of water, the measurements were immediately 
noted of the individual cells in a strip extending across the par- 
tition wall. 

The part of the receptaculum called the stipe or stem in 
these plants is a hollow cylindrical body with a wall of cham- 
bered structure. The chambers are separated from one another 
by pseudoparenchymatous partition walls 150-300 thick. Meas- 
urements were taken of the pseudoparenchyma in longitudinal 
partition walls next to the main central cavity of the stipe, at the 
outer surface of the stipe, between the chambers in the interior 
of the stipe-wall, at the angles of the folds and at points midway 
between the angles, and also in transverse partition walls. 

The other half of the egg, or partially elongated plant, was 
kept in the supporting apparatus in a moist atmosphere until the 
completion of the elongation. Longitudinal radial sections of 
the stipe-wall were cut, and the pseudoparenchyma then meas- 
ured at points in the partition walls corresponding to the points 
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of measurement in the first half. Measurements were made of 
rather a broad strip across the partition wall to avoid error in 
the computations through very large or very small cells occa- 
sionally found. The individual cells in such a strip were care- 
fully measured by the usual method of measuring spores of 
fungi, an eyepiece micrometer being employed in the work. The 
measurements are given in detail at the close of this paper in 
Exps. 6-9, where the several sets of measurements of corre- 
sponding parts of the two halves of each specimen are arranged 
in parallel columns for convenience of comparison. The general 
results of these experiments are as follows: 

In Exp. 6 the measurements were made on half of a stipe just 
beginning elongation and on the other half after its completion. 
The averages of the diameters in the several sets of measure- 
ments of the unelongated half vary from 26.7 to 35.3, with a 
general average of 30.5“ computed on all the measurements. 
The corresponding averages of the other half after its elongation 
vary from 32m to 40.5m, with a general average of 37.1 based 
on all the measurements. These results give an average increase 
of 22 per cent. in length of diameter of the cells of pseudopar- 
enchyma during elongation of the receptaculum. 

Exp. 7 was made with a fine large plant having its receptacu- 
lum already partially elongated. The averages of the sets of 
measurements of pseudoparenchyma from the partially elongated 
receptaculum vary from 28.5 to 37.2 with a general average 
of 31.3 based on all the measurements. The corresponding 
averages of the other half, after the completion of its elongation, 
vary from 36.6 to 39 with a general average of 37.gu com- 
puted from all the measurements. These results show an 
increase of 21 per cent. in length of diameter of the cells of 
pseudoparenchyma during the completion of elongation of the 
receptaculum. 

In Exp. 8, also made with a plant partially elongated at the 
beginning of the experiment, the average lengths of diameter of 
the pseudoparenchyma vary in the partially elongated half from 
25.5m@ to 32.2 with an average of 28.5 determined from all the 
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measurements. After completion of elongation the corresponding 
averages vary from 27.2@ to 34.2m, with a general average of 
31.2 computed on all the measurements. The increase in 
length of diameter of the cells of pseudoparenchyma was there- 
fore about 9% per cent. in the completion of elongation of the 
receptaculum. 

Comparison of the results of Ex. 6 with those of Zxs. 7 and 
8 indicates a gradual increase in the size of the cells of pseudo- 
parenchyma during the whole course of elongation of the recep- 
taculum. The purpose for which these measurements were 
made is to decide, however, whether the cells of pseudoparen- 
chyma at or after the close of elongation of the receptaculum 
are larger in the same plant than at the beginning, or before the 
completion of the process. In Eps. 6—8, comparison with each 
other of the sets of measurements of corresponding parts of the 
stipe-wall for the two periods covered by the experiments shows 
a marked increase in the size of the cells of pseudoparenchyma 
by the close of elongation. The increase is not confined to the 
pseudoparenchyma at the angles of the folds, but is approxi- 
mately uniform for each part of the same plant, not differing 
much from the percentage of increase for that plant as computed 
from all the measurements. In £2. 6 the increase of 22 per cent. 
in the average length of diameter of a cell of pseudoparen- 
chyma gives an increase of 81 per cent. in the volume of the 
cell. In other words, each cell of pseudoparenchyma becomes 
nearly twice as large by the close of elongation of the receptac- 
ulum as it was at the beginning of that process. 

Such a general and great increase in the size of each cell of 
pseudoparenchyma in every part of the stipe must find its expla- 
nation in conditions to which all the cells are alike subjected. 
As the reserves of glycogen disappear from the cells during the 
course of elongation, we must conclude that the increase in size 
of the cells of pseudoparenchyma results from their rapid growth 
at the expense of the glycogen accumulated in and about the 
receptaculum, and that such water as is used in the process is 
most probably used as in other cases of growth. The bursting 


‘ 
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forth of the receptaculum from the volva and the straightening 
out of its folded walls in elongation are due, therefore, to a true 
process of growth of the pseudoparenchyma, during which the 
cells of pseudoparenchyma at the angles of the folds grow some- 
what more spherical, however, and so become to some extent 
presumably active agents in the process of elongation. 

To one not aware of the vitality of these plants, the question 
may arise as to whether the longitudinal division of the recep- 
taculum into halves may not have injured the plants to such a 
degree as to invalidate my conclusions. The elongation is per- 
haps less rapid when the receptaculum has been so divided, but 
it seems to become complete. The cells of pseudoparenchyma 
in such cases attain the full dimensions observed in the pseudo- 
parenchyma of a receptaculum from eggs of the same size and 
apparent vigor, in which elongation has occurred without divi- 
sion of the receptaculum having been made. Under £2/. 9 are 
grouped sets of measurements of the pseudoparenchyma in the 
receptaculum of a vigorous plant whose elongation was normal 
and was completed before any incision was made into the stipe. 
The averages of the lengths of diameter of the pseudoparen- 
chyma vary from 37.7 to 38.6u in this case. In Eaps. 6 and 7 
the average diameters of the pseudoparenchyma in the halved 
receptacula at the completion of elongation were respectively 
37.24 and 37.9@. These three sets of averages agree well; the 
plants on which they are based were strong plants of about the 
same size. The specimen used in £2/. 8 was smaller and slen- 
derer than the others and its pseudoparenchyma cells were also 
smaller; their average diameter is not probably comparable with 
those of the specimens used in the other experiments. 

The conclusions reached may be summarized as follows: 

1. While the rapidity of elongation is favored by an abund- 
ant supply of water, still any very appreciable amount in addi- 
tion to that already contained in the egg is not absolutely nec- 
essary. 


2. Elongation of the receptaculum is not dependent on any 
contribution of water or other substance from the volva during 
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the progress of elongation. The function of the volva is more 
probably one of protection of the parts it incloses in the egg- 
stage. 

3. During the progress of elongation and coincident with the 
disappearance of the abundant store of glycogen found by 
Errera in and about the receptaculum, there is a very rapid and 
general growth in size of the cells of pseudoparenchyma consti- 
tuting its walls. The bursting forth of the receptaculum from 
the volva and the straightening of its folded walls are due to 
such process of growth of the pseudoparenchyma, during which 
the cells at the angles of the folds grow somewhat more spher- 
ical and so become to some extent presumably active agents in 
the process of elongation. 


ACCOUNT OF EXPERIMENTS 6-9, WITH MEASUREMENTS OF PSEUDO- 
PARENCHYMA. 

Nore.—In the tabulated lists of measurements made in these 
experiments both the long and short diameters of subspherical 
or ellipsoidal cells are given. The measurement first given in 
such cases is in a general direction transversely across the parti- 
tion wall. For each of such cells one-half the sum of its long 
and short diameters has been taken as the approximately aver- 
age diameter for use in computing the general averages. This 
average diameter is given in parenthesis. 

The side of a wall forming a part of the outer surface of the 
stipe is marked (@); the side forming a part of the surface of 
the main central cavity of the stipe is marked (c). 

Experiment 6.— A strong egg just beginning elongation was 
divided longitudinally into halves at 3:00 P.M., October 8. 
Longitudinal radial sections were cut free-hand from the wall of 
the stipe of one of the halves. These sections were placed ina 
drop of water on a slide and measurements were immediately 
made of the cells of pseudoparenchyma in strips across the par- 
tition walls which make up the wall of the stipe. These meas- 
urements are given in the column on the left below. The other 
half of the egg was suspended in the supporting apparatus in a 
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moist atmosphere until after the completion of elongation. On 
October 10 at 9:00 A.M., sections were cut from it and measure- 
ments of their pseudoparenchyma were made as in the case of 
the first half. These measurements are given in the column on 
the right. 


Before elongation of the receptaculum. After completion of elongation, 
28 48 x 40(44)c 
36 36 x 40 (38) 
36 36 x 44 (40) 
28 40 
Longitudinal wall, 32 Longitudinal wall 4o 
28 next to central cav- 32 x 40 (36) 
28 ity of stipe. 40 x 28 (34) 
24 x 32 (28) 40 x 32 (36) 
Average, - 30.5 40 x 28 (34) 
30 
48 x 30 (39) 
Average, - 37.4 
28¢ 4oc 
24 36 x 52 (44) 
30 x 44 (37) Longitudinal wall 40 x 52 (46) 
Longitudinal wall 28 220u thick next to 44x 40(42) 
next tocentralcavity 4c central cavity of 44 
of stipe. 60 x 52 (56) stipe. 48 x 34 (41) 
Average, - 35.5 40 x 38 (39) 
28 
Average, - 40.5 
36 28 
28 52 
Longitudinal wall 32 52 
in interior of stipe 20 32 
wall. 32 x 28 (30) 28 
32 44 x 24 (34) 
Average, - 29.7 40 
40 


Longitudinal wall 36 x 32 (34) 
360m thick in inte- 32x 48 (40) 
rior of stipe wall. 32 x 40 (36) 

40 x 36 (38) 
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Before elongation of the receptaculum. After completion of elongation. 


Average, 


Longitudinal wall 
thick in outer 
surface of stipe. 


Average, - 
24 
Transverse parti- 32 Transverse parti- 
tion wall in interior of 24 tion wall in interior 
stipe wall. 24 of stipe wall. 
28 
28 
Average, - 26.7 Average, - 


Transverse parti- 
tion wall. 


Average, - 


32 x 44 (38) 
40 

36 x 48 (42) 
30 x 40 (35) 
40 

32 

20 

36.9 


56 x 40 (48) 
40 x 48 (44) 
32 

48 

40 

44 x 60 (52) 
30 

28 a 

38.8 


36 

28 

36 x 44 (40) 
44 

44 

32 

35-5 


The measurements of pseudoparenchyma before elongation 
give 30.5m as the average length of diameter of the cells in that 


32 
26 
| | 
32 
24 
36 
28 
32 
28 
32 
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stage. After completion of the elongation, the corresponding 
average length is 37.1¢. These averages show an increase of 22 
per cent. in length of diameter of the cells of pseudoparenchyma 
during elongation of the receptaculum. 

Experiment 7.— On October 14, an egg just beginning elonga- 
tion at 1:00 P.M. had partially elongated to the length of 83™™ 
at 2:30 p.M. The plant was then split longitudinally into 
halves. Sections were cut from the stipe of one of these halves, 
and measurements of its pseudoparenchyma were taken as in 
Experiment 6. The measurements are given in the column on 
the left below. The other half was suspended in the supporting 
apparatus in a moist atmosphere and had completed its elonga- 
tion at 4:00 P.M., October 15. It then measured 113™™ in 
length. Sections were cut from its stipe; the measurements of 
their pseudoparenchyma are given below in the column on the 
right. 


Before completion of elongation. After completion of elongation. 
20¢ 28¢ 
22 36 
52 x 40 (46) 48 x 40 (44) 
Longitudinal wall 24 Longitudinal wall 32 
220m thick, next to 28 240m thick, next to 44 
central cavity of stipe 40 x 28 (34) central cavity of 48 
and midway between 32 stipe and midway 44 x 28 (36) 
angles. Jo x 56 (48) between angles. 36 x 34 (35) 
28 Average, - 37.9 
20 
28 
Average, - 30 
26 x 40 (33)c 48 x 40 (44)¢ 
44 x 36 (40) 40 x 32 (36) 
Longitudinal wall 4o Longitudinal wall 44 x 32 (38) 
240m thick, next to 32 240 thick, next to 56x 64 (60) 
central cavity of stipe 44 central cavity of 36 
and near cross wall. 32 stipe. 36 x 48 (42) 
52 x 48 (50) 40 


40 x 32 (36) 28 x 40 (34) 


| 
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Before completion of elongation. After completion of elongation. 


28 40 x 28 (34) 
Average, - 39.2 24 x 28 (26) 
Average, - 39 
32 34 x 28 (31) 
32 36 x 30 (33) 
36 48 
Longitudinal wall 40 Longitudinal wall 44 x 40 (42) 
200m thick in interior 32 2oo#thickin interior 32 x 28 (30) 
of the stipe wall. 24 of stipe wall. 48 x 40 (44) 
24 36 
32 x 28 (30) 40 
44 x 32 (38) Average, - 38 
24 
Average, - 31.2 
28 44 x 40 (42) 
36 x 28 (32) 56 x 40 (48) 
24 40 
36 . 44 x 40 (42) 
34 40 X 32 (36) 
Longitudinal wall 16x 24 (20) Longitudinal wall 32 x 24 (28) 
240m thick in outer 34 260u thick, in outer 44 x 32 (38) 
surface of stipe. 28 x 26 (27) surface of stipe and 24 
36 near cross wall. 60 x 28 (44) 
44 x 36 (40) 24a 
16 Average, - 36.6 
20 x 28 (24) 
28 x 10(I9)a 
Average, - 28.5 


In this plant all the measurements of pseudoparenchyma 
made before the completion of elongation, give 31.3m as the 
average length of diameter of the cells in that stage. After 
completion of elongation, the corresponding average length 
is 37.9@. These results show an average increase of 21 per 
cent. in length of diameter of the cells of pseudoparenchyma 
during completion of elongation. 

Experiment 8.— On October 14, a small egg just beginning 
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elongation at 8:00 A.M. had partially elongated to the length of 
75™™ at 10:00 A.M. The plant was then split longitudinally into 
halves. Sections were cut from the stipe of one of the halves 
as in the preceding experiments and measurements of the pseudo- 
parenchyma were made. These measurements are given below 
in the column on the left. The other half of the plant was sus- 
pended in the supporting apparatus in a moist atmosphere until 
the completion of elongation of its receptaculum, when it meas- 
ured 100™". Sections were cut from its stipe at 3:00 P.M., 
October 15; the measurements of their pseudoparenchyma are 
given below in the column on the right. 


Before completion of elongation, After completion of elongation. 


28 x 40 (34)c? 24¢ 
28 24 
Longitudinal wall 40x 52 (46) Longitudinal wall 36 
next to central cavity 32 200m thick, next to 36x 52 (44) 
of stipe and in an . 44 x 40 (42) central cavity of 32 
angle. 24 stipe. 36 x 32 (34) 
28 36 x 20 (28) 
32 x 24 (28) Average, - 31.7 
28 
Average, - 32.2 
Longitudinal wall 20 
200 thick, next to 40x 32 (36) 
central cavity of 32x 40(36) 
stipe and ata point 36 
near a cross wall. 40 x 36 (38) 
40 x 32 (36) 
28 
Average, - 34.2 
24 16 
30 28 
Longitudinal wall 32 x 28 (30) Longitudinal wall 32 
1604 thick in interior 32 160m thick in inte- 44 
of stipe wall. 28 x 16 (22) rior of stipe wall. 36 


$In periphery of an angle. 


& 
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Before completion of elongation. After completion of elongation. 
26 44 
26 26 
Average, 27:1 Average, - 32.3 
28 


Longitudinal wall 44 x 40 (42) 
in interior of stipe 28 
wall at a point mid- 36 x 28 (32) 
way between cross 28 x 26 (27) 


walls. 28 x 24 (26) 
Average, - 30.7 
24 24 
24 x 20 (22) 2 
Longitudinal wall 24 x 3z (28) Longitudinal wall 28 
in outer surface of 24x 28 (26) 16cu thick in outer 32 x 36 (34) 
stipe. 24 x 32 (28) surface of stipe. 28 x 24 (26) 
36 x 20 (28) 32 x 28 (30) 
28 32 x 24 (28) 
20a 20a 
Average, - 25.5 Average, x Be 


In this plant all the measurements of pseudoparenchyma 
from the partially elongated stipe give 28.5u as the average 
length of diameter of the cells in that stage. After completion 
of elongation, the corresponding average length is 31.24. This 
is an increase of 9.5 percent. in length of diameter of the cells of 
pseudoparenchyma during the later stages of elongation. 

Experiment 9 —To determine whether the longitudinal divi- 
sion of these plants into halves, as in Experiments 6-8, results in 
the development of the pseudoparenchyma to an abnormal size. 
The following measurements were made of pseudoparenchyma 
from the receptaculum of a vigorous plant whose elongation was 
normal and was completed before any incision was made into 
the stipe. 


28 20 x 32 (26) 
40 40 x 52 (46) 
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48 
Longitudinal wall. 48 x 36 (42) 

40 

28 


44 
Average, - 38.6 


Transverse parti- 
tion wall in interior 


[aucusr 


28 

40 x 48 (44) 
40 x 48 (44) 
40 x 36 (38) 
37-7 


Is has already been pointed out that these averages agree 
well with those of Experiments 6 and 7, in which equally vigor- 


ous plants were used. 


MIDDLEBURY COLLEGE, 
Middlebury, Vt. 
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THE DEVELOPMENT OF THE STAMENS AND CAR- 
PELS OF TYPHA LATIFOLIA.' 


JoHN H. SCHAFFNER. 
(WITH PLATES 1V—V1) 


SincE the Typhacez are perhaps to be considered among the 
lowest of the monocotyledons, and show some rather peculiar 
characters in connection with their inflorescence, it seemed 
desirable to study the history of the development of the 
stamens and carpels from the very earliest appearance of these 
organs to their mature condition. Such a study should give 
some hints as to whether the peculiar floral structures are 
to be regarded as primitive or reduced. 

The material used was killed in chrom-acetic acid and in 
Flemming’s fluid, and preserved in 70 per cent. alcohol. The 
paraffin method of imbedding was employed, and the sections 
were stained on the slide. The stains used were anilin-safranin 
and gentian-violet, iron-alum-haematoxylin, and  Delafield’s 
haematoxylin. Because of the extremely small size of the cells, 
Typha is not a favorable type for cytological study, and a high 
power is needed to make out even the ordinary cell structures. 
Some difficulty was experienced in imbedding the older stages, 
which was overcome, however, by imbedding rather large pieces 
of the spikes and afterwards cutting away the hard woody 
stems, when sections could be obtained containing a large 
number of stamens or carpels. 

I am indebted to Dr. John M. Coulter for assistance and 
valuable suggestions. 

The Typhaceze, as might be expected from their aquatic 
habit, have preserved many of the characteristics which may be 
regarded as primitive. The indefinite number of the flowers 


* Contributions from the Hull Botanical Laboratory, VI. 
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with spiral arrangement, with no definite perianth and often 
entirely naked, combined with the anemophilous habit, certainly 
indicate a condition somewhere near the beginning of flowering 
plants. The prominent leaf sheaths, which furnish protection 
and take the place of a perianth, are little modified from ordi- 
nary leaves, and the sporophores are without doubt cauline 
structures, 


DEVELOPMENT OF THE STAMENS. 


In the very young spike the beginnings of the stamen clus- 
ters appear as irregularly projecting outgrowths from the sides 
of the axis (figs. z,2). These are of various shapes and sizes, 
depending upon the number of branches the future stamen 
cluster is to contain. Soon the branching begins to make its 
appearance by smaller wartlike processes developing on the 
primary projections from the axis. The separate stamens or 
branches attain quite a size before any difference can be 
detected in their cells to indicate the primary sporogenous cells 
(jigs. 3, 4). Indeed, although one may feel sure that certain 
cells represent the primary sporogenous layer by their position, 
it would be quite arbitrary to draw any line and call some cells 
sporogenous and others not. After the stamen has increased 
somewhat in size, the sporogenous cells may be distinguished 
more readily by their position and size, although there is no 
apparent difference in their structure (fig. 5). At this stage 
several layers of cells are already differentiated in this way, and 
it appears that division may be going on both on the inner and 
outer parts of the sporogenous tissue (fig. 5). It was not pos- 
sible for me, with the stages at hand, to determine the origin of 
the tapetum, and the layers of cells between the tapetum and 
the epidermis. When the stamen is in the early pollen mother 
cell stage the tapetum is already cut off, and between it and 
the endothecium is a single layer of cells (figs. 6,7). As the 
stamens with the sporangia enlarge, the tapetum begins to 
increase in size also, although it does not take on its glandular 
appearance until the pollen mother cells have separated (jigs. 8, 
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g). While the pollen mother cells are growing and forming the 
tetrads, the tapetal cells increase greatly in size, and the nucleus 
of each cell usually divides into two. Toward the end of this 
process the layer between the tapetum and the endothecium 
breaks down, and the enlarged endothecial cells are multi- 
nucleate (fig. ro). 

The multinucleate condition is also quite normal in the 
peculiar stellate cells of the leaves (fig. zz). From such 
appearances it might be inferred that the multinucleate con- 
dition stands in some relation to the increase in the volume of 
the cell. 

After the tetrads are formed, the tapetal cells disintegrate, 
and at the same time the endothecial cells begin to acquire 
their characteristic thickenings (figs. 72-14). At the points 
where dehiscence is to take place no thickenings are developed 
(fig. 13). As appears from the mode of development, the 
stamen clusters do not represent a coalescence of filaments, 
but are cauline in origin. Sometimes as many as five or more 
stamens branch thus from a common axis. The hairs of the 
staminate spike are not situated on the stamen clusters, but 
directly on the axis (fig. 75). They are multicellular, and ina 
cross section usually from fifteen to twenty cells can be counted 


(figs. 16, 17). 


DEVELOPMENT OF THE MALE GAMETOPHYTE. 


After the pollen mother cells have separated, the tetrads 
are formed by three usually successive divisions (figs. 18-20). 
The microspores, as is well known, do not separate, but begin 
immediately to develop very thick cell walls (fg. 27). The 
tetrad pollen grains are often irregular in shape, and do not 
form a typical tetrad (fig. 22). Such forms are no doubt pro- 
duced by a partial separation of the spores. When the spores 
germinate the two nuclei are about the same size (fg. 22), but 
later the vegetative nucleus increases in size and the generative 
nucleus sinks to one end of the pollen grain and organizes a 
definite cell, being cut off from the rest of the grain by a very 
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definite cell wall (figs. 23, 25, 26). Each grain of the pollen 
tetrad has a bare, circular, germinating pore for the exit of the 
pollen tube (fg. 24). Although it is generally stated that the 
tetrads in Zypha latifolia do not separate until after shedding, I 
often found them in large numbers entirely separated for some 
time before the anther was ready to dehisce (figs. 25, 26). This 
cannot be given, therefore, as a character to separate it from 7. 
angustifolia, as is frequently done. 


DEVELOPMENT OF THE CARPEL. 


The carpels originate in a manner quite similar to the 
stamens, appearing first as small irregular papilla-like protuber- 
ances on the axis (jigs. 27,28). As the young branch, which is 
destined to become the carpel, increases in size, irregular out- 
growths appear on its sides, which represent the beginnings of 
the carpellary hairs. These are entirely epidermal in origin, 
and are produced in acropetal succession, being irregularly 
arranged on the axis (figs. 29, 32, 44). It is not at all probable 
that such irregular epidermal appendages represent reduced 
perianth structures, and I am inclined to regard these hairs as 
having merely a physiological significance, developed for the 
protection and dissemination of the seed. After the carpellary 
branch has attained some size, there arises on its summit an 
annular zone, leaving a deep depression, on the inner face of 
which the nucellus is developed, while the part of the ring 
opposite the nucellus develops into the spatulate stigma (jigs. 
32; 34): 

The nucellus is lateral in position and soon becomes pendu- 
lous because of its downward growth and the increase in depth 
of the cavity below (figs. 33-38). The ring above the nucellus 
is soon constricted, leaving little if any opening to the exterior 
( figs. 33,37). After the integuments begin to appear the ovule 
gradually takes on its anatropous condition until the nucellus is 
turned outward and points in exactly the opposite direction from 
its original position (figs. 38-48). The integuments are two in 
number, although the outer one is not developed on the side 
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toward the funiculus. The ovule receives a fibrovascular bundle 
which, as it leaves the funiculus, passes down through the wall of 
the carpel (fig. g8) and unites below with the bundle which 
passes up on the other side into the leaf-like stigma. From this 
it appears that the ovule is an axillary structure developing at the 
end of a fibrovascular bundle which represents a branch of the 
main bundle of the carpel. 


DEVELOPMENT OF THE MACROSPORE AND FEMALE GAMETOPHYTE. 


In the young nucellus there can be distinguished, at a very 
early stage, a hypodermal cell which is somewhat larger than 
the surrounding nucellar cells (fig. 33). This, as its subsequent 
history shows, is the archesporial cell. This cell divides and cuts 
off one primary tapetal cell (fig. 35), and subsequently the pri- 
mary tapetal cell divides by a vertical wall, forming a tapetum 
of two cells (figs. 37-47). In the rear of the primary sporo- 
genous cell, or the macrospore mother cell, a long axial row of 
cells is developed (figs. 38-gr). Often, if the section is not 
quite longitudinal, so that only three or four of the cells of the 
axial row are left back of the macrospore mother cell, there is 
an appearance as though there were a row of four or five macro- 
spores. It is evident that extreme care must be taken not to 
mistake the large cells of the axial row for potential macro- 
spores. It is possible that misinterpretations may sometimes ; 
have been made in this way. In Typha I was only able to 
determine conclusively the real fate of the macrospore mother 
cell by tracing out its development step by step, so closely did 
the cells of the axiai row agree in size, structure, and staining 
reaction with the macrospore mother cell. The macrospore 
mother cell develops directly into the fertile macrospore without 
any division, and soon after the integuments have made their 
appearance it begins to encroach upon the tapetal cells which 
are destroyed in a short time (figs. 47-43). 

It is surprising that Typha, which represents such a primitive 
condition in the organography of its flowers, should represent 
what must be regarded as a highly modified archesporial region 


98 BOTANICAL GAZETTE [AuGusT 


One would be prepared to expect at least several archesporial 
cells and some division of the macrospore mother cell. The only 
thing which reminds one at all of a primitive condition is the 
division of the primary tapetal cell by a vertical wall. Were one 
to compare Typha, in this respect, with Salix and Ranunculus, it 
would appear as a more modern form than either of them. And 
were one to take the Typhacee as primitive representatives of 
monocotyledons and the Ranunculacez and Salicacez as ancient 
representatives of dicotyledons, an inference might be drawn 
favorable to the derivation of the monocotyledons from the 
dicotyledons. But such deductions, based on single characters, 
are treacherous and cannot be taken seriously. 

A complete series of stages was not at hand to trace out in 
detail the development of the embryo sac. The macrospore con- 
tinues to enlarge until the ovule has become almost completely 
anatropous before any division takes place. The nucellus beyond 
the macrospore consists of a single layer of epidermal cells, there 
being no periclinal divisions (figs. g5-47). In the fully devel- 
oped embryo sac just before fertilization the synergids are well 
formed, with the oosphere lying immediately behind them (jigs. 
49,51). The three antipodals are already left in a cecum-like 
pocket at the lower part of the sac, while no definite cell walls 
can yet be distinguished (figs. 50,52). The behavior of the 
antipodals in Typha, therefore, seems to be the same as has been 
found for Sagittaria variabilis, Lilium Philadelphicum, and some 
other monocotyledons, where the same kind of a pocket is 
developed for the antipodals. 

The two polar nuclei come in contact somewhere near the 
middle of the embryo sac and fuse there before the pollen tube 
enters the sac (figs. 49-53). In this case, therefore, the defi- 
nitive nucleus is formed without any stimulus from the entrance 
of the pollen tube, and it may be questioned whether such stim- 
ulus is ever necessary for the complete fusion of the polar 
nuclei. 


It is not necessary, in this connection, to discuss the litera- 
ture pertaining to the Typhacee, although most of the views 
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here presented have been published before. Those who desire 
to know the history of the various views will find the appended 
bibliography helpful. 


THE UNIVERSITY OF CHICAGO. 
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EXPLANATION OF PLATES IV-VI. 


The plates are reduced two-thirds. The magnifications given refer to the 
original magnifications of the drawings before reduction. The combinations 
used were for the most part a ;'; Leitz immersion objective, and nos. 2, 4, and 
12 Reichert oculars. 


Plate IV. 


Fic. 1. Longitudinal section of stem, showing the origin of the young 
stamen branches. X 135. 


Fic. 2. Longitudinal section of young stamen branch. X 780. 


Fic. 3. The same a little older. X 780. 

F1G. 4. Cross section of young stamen at the same age as fig. 3. X 780. 

Fic. 5. Longitudinal section of young stamen, showing sporogenous cells, 
X 1200. 

Fic. 6. Young stamens with pollen mother cells in the sporangia. X 135. 


Fic. 7. Longitudinal section of stamen, showing pollen mother cells, 
tapetum, endothecium, epidermis, and one layer of cells between the tape- 
tum and the endothecium. X 1200. 


Fic. 8. Cross section of microsporangium, showing the pollen mother cells 
and tapetum. X 1200. 


Fic. 9. Cross section of microsporangium, showing the pollen mother 
cells somewhat separated. X 1200. 


Fic. 10. Cross section of microsporangium, showing the disintegration of 
the immediate cells. X 1200. 

Fic. 11. Section of a young leaf showing multinuclear stellate cells. 
X 650. 

Fic. 12. Cross section of microsporangium, showing disorganization of 
the tapetal cells. X 1200. 

F1G. 13. Cross section of an anther just before dehiscence. X 650. 


Fic. 14. Longitudinal section of the wall of the microsporangium. X 1200. 

Fic. 15. A young branched stamen, showing the position of the hairs. 
xX 40. 

Fic. 16. Cross section of one of the interstaminate hairs. X 1200. 

Fic. 17. Thesame. X 1200. 


Plate V. 


. First division of the pollen mother cell. X 1200. 
. Second division of the pollen mother cell. X 1200. 
. Tetrad. X 1200. 
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Fic 21. Tetrad with one-celled microspores with very thick walls. x 
1200. 


Fic. 22. Irregular pollen tetrad. X 1200. 
Fic. 23. Nearly mature pollen tetrad. < 1200. 
Fic. 24. Two pollen grains showing circular germinating pores. X 1200. 


Fic. 25. Pollen grain before shedding, showing the generative cell and 
tube nucleus. X 1200. 


Fic. 26. The same. X 1200. 

Fic. 27. Outline of cross section of stem showing the origin of the carpels. 
X 135. 

Fic. 28. Longitudinal section of young carpel. X 650. 


FG. 29. Longitudinal section of young carpel, showing epidermal origin 
of the hairs which are produced in acropetal succession. X 1200. 


Fic. 30. Section of carpel a little older. X 1200. 


Fic. 31. Section of carpel showing the annular zone which gives rise to 
the ovary cavity. X 1200. 


Fic. 32. Section of carpel just before the appearance of the nucellus 
780. 


FIG. 33. Section of carpel showing the origin of the nucellus with one 
archesporial cell. X 1200. 


Fic. 34. Section of carpel a littleolder. x 420. 

Fig. 35. Nucellus with primary tapetal cell and macrospore mother cell 
X 2250. 

F1G. 36. Section of carpel. X 200. 


Fic. 37. Nucellus, showing the primary tapetal cell divided into two 
X 2250. 


Fic. 38. Section of nucellus, showing a long axial row back of the macro- 
spore mother cell. X 1200. 


Plate VI. 


F1G. 39. Section of nucellus, showing origin of the integuments. X 2250. 

Fic. 40. Section of nucellus a little older than fig. 38. X 1200. 

Fic. 41. Section of nucellus, showing the macrospore mother cell devel- 
oping directly into the fertile macrospore. X 2250. 

Fic. 42. Section of nucellus showing disorganization of the two tapetal 
cells. X 2250. 


Fic. 43. Section of nucellus, showing further disorganization of the tape- 
tal cells. x 2250. 
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F1G. 44. Section of a carpel, showing position of the hairs and the ovule. 
X 80. 


F1G. 45. Section showing the ovule becoming anatropous. X 1200. 

Fic. 46. Section showing further development of the ovule. x 1200. 

F1G. 47. Section of ovule somewhat diagonal, which accounts for the cells 
appearing between the macrospore and epidermis at the micropylar end. 
X 1200. 

Fic. 48. Section of a carpel, showing position of the ovule at the time of 
the mature embryo sac. X 420. 

FIG. 49. Section of embryo sac, showing egg apparatus and the two polar 
nuclei in contact. X 1200. 

Fic. 50. Section of embryo sac, showing the antipodal nuclei and conju- 
gating polar nuclei. X 1200. 

FiG. 51. Section of embryo sac, showing one synergid, the oosphere, and 
the conjugating polar nuclei. X 1200. 

Fic. 52. Section of embryo sac, showing the synergids and antipodal 
nuclei. X 1200. 


F1G. 53. Section of embryo sac, showing the synergids and the definitive 
nucleus. X 1200. 
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BRIEFER ARTICLES. 


THE “SOFT SPOT” OF ORANGES. 
(WITH PLATE VII) 

In almost any box or lot of oranges in our markets there may be 
found some specimens which have begun to decay. This decay always 
begins and proceeds in a definite and characteristic manner, and is 
common in oranges everywhere, but so far as I can find out its cause 
has never been determined. 

The first sign of the rotting is a slightly discolored spot on the 
rind, which becomes soft and pulpy at this point. This spot rapidly 
increases in extent, so that finally the whole orange is reduced to a 
rotten, mouldy mass, the decay also often extending to other oranges, 
if they be packed close together. The decayed area is at first but little 
different in appearance from the unaffected, but soon it becomes cov- 
ered with a downy, mold-like covering which is white at first, later 
becoming an olive brownish color. After the orange has reached an 
advanced stage of decay various molds appear upon it and produce a 
variety of colors. ‘The rotting affects principally the rind and also the 
central core-like portion. It does not extend deeply into or proceed 
rapidly in the fleshy portion, but produces in it a bitter flavor. 

To ascertain the cause of this decay flasks of orange gelatin, prune 
juice, and prune bread were inoculated with small pieces of the decay- 
ing rind taken from the inner portion which had not been exposed to 
the air. In each case a mold-like mycelial growth was rapidly produced 
from the point of infection, which soon covered the whole nutrient 
substance. This mycelium was at first white, changing later to olive 
brown. Microscopic examination showed that this mold was evidently 
a species of Penicillium, but not the ordinary P. g/aucum. It differed 
from the latter in color, and also in the size and shape of the spores, 
those of P. glaucum being spherical and about 4 p in diameter, while 
these were elongated and 10-13 X 6m. The described species nearest 
to this form seems to be P. digttatum Fr., Saccardo’s description of 
1897 | 103 
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which applies very well except as regards the size of the spores which 
he gives as 6 w in diameter. Notwithstanding this slight discrepancy 
I judge from the general description that our species is P. digitatum, 
or at least a form of it, an opinion which is corroborated by that of 
Mr. J. B. Ellis, to whom specimens were sent for determination. 

After isolating this fungus attempts were made to produce the 
decay in sound oranges by-infection with spores from artificial cultures. 
In some cases the spores were simply placed on the rind without punc- 
turing it, while in others the rind was broken. The same was also 
tried with spores of P. g/aucum. In each case the oranges were placed 
in a moist chamber to ensure the germination of the spores. These 
experiments showed that the characteristic decay is produced by P. 
digitatum, but not by P. g/laucum, though the latter may come in 
eventually and much more readily where the rind is injured. It was 
also found to be greatly favored by a moist atmosphere and close 
packing together of the fruit. 

In the accompanying plate there is shown an enlarged section of 
the decaying orange rind. Ramifying through the cells are seen the 
numerous very large filaments which produce the decay. At the sur- 
face the filaments aggregate here and there into little pustules which 
send out clusters of aerial hyphz as shown in the figure. These form 
the white mold which appears on the surface of the decaying fruit. 
On the ends of these filaments the spores are produced (as shown at 
2), which give the mold its brown color. 

It is interesting to note that since these studies were made the 
laboratory where they were carried on has become thoroughly infested 
with P. digitatum, which appears at every favorable opportunity, even 


more commonly than P. glaucum.—Ra.pu E. Situ, Mass. Agricul- 
tural College. 


NOTES ON NEW MEXICAN FLOWERS AND THEIR INSECT 
VISITORS. 
PROFESSOR HERMANN MULLER, in Zhe Fertilization of Flowers 
570, remarks that in his experience it was rare to find a particular 
insect visiting exclusively or almost exclusively a particular flower. 
He cites only seven instances of this sort, all bees. Dours, in his 
monograph of the bee genus Anthophora (1869), remarks : “‘Quelques- 
unes, toutefois, fréquentent avec plus de prédilection les mémes espéces 
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de plantes. Ainsi, |’ Anthophora femorata reste fidéle al Echium vul. 
gare; |’ Anthophora funcata compose sa patée sur la Melissa officinalis ; 
Anthophora mixta visite exclusivement les differentes espéces de 
Stachys, le Stachys hirta surtout.” This relates to Europe ; in our east- 
ern states Robertson and Patton have recorded similar instances. It 
must be clearly recognized, however, that in the regions mentioned 
such instances are exceptional; and, as Miiller remarks, if each flower 
had its own exclusive visitors, the number of visits would not depend 
upon its conspicuousness as compared with other flowers. 

In New Mexico, however, it is very common to find species of bees 
practically confined to particular species of flowers. The large genus 
Perdita (80 species are now known) is with few exceptions confined to 
the arid region, and repeated observation shows that most of the species, 
at least, are practically confined to one kind of flower. The same 
may be said to a less extent of arid region species of Heriades, Colletes, 
Calliopsis, etc., but there are many genera (e. g., Halictus) of which 
the species range far and wide over the blossoms, as do their represen- 
tatives in damper climates. It is to be remarked, further, that those 
flowers which have their special species of Perdita, and therefore might 
be thought independent of outside help, are many of them extremely 
conspicuous. Nothing could be more conspicuous than the splendid 
orange yellow heads of Bazleya multiradiata, or the beautiful creamy 
flowers of the species of Mentzelia. One thing, however, may lessen 
the value of the Perditz, and that is that they are small, and do .not 

‘take long flights; it may therefore be advantageous to attract some 
Melissodes or Megachile, bringing pollen from a distant plant, even 
when the attendant Perditz are in profusion. 

Another thing which one has to notice is, that the honey bee, now 
common everywhere, sets aside all rules of bee etiquette. It goes 
everywhere, flies at all hours of daylight, and revels in flowers which 
wild bees hold in abhorrence. Therefore, it seems to me, those experi- 
ments which have been made with honey bees to determine the action 
of bees in general are inconclusive. Yesterday evening I passed some 
bushes of Datura metelioides, with a profusion of great white flowers 
making the air heavy with their odor. ‘The proper visitor of these 

_ flowers, a hawk-moth (Phlegethontius), was there, but there were also 
numerous honey bees, using the flowers as if they were their exclusive 
property. 

There is a yellow flowered Sisymbrium common in the Mesilla 
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valley, either a form of S. canescens or a closely allied species. It 
comes into flower very early; this year I found the first on January 31. 
It is visited in February by honey bees, but not by native bees, which 
are not out so early. Nevertheless, by the end of February it has set 
numerous pods. ‘This would not call for particular comment but for 
the fact that by the middle of April, when the native bees are out, it 
proves to be a most attractive bee plant. ‘hat is to say, it is very 
attractive to bees (mostly Andrenidz), but can do quite well without 
them. Persons observing the flowers at different times of the year 
might thus reach very different conclusions. 

It is also true, with some of our flowers, that observations made in 
different seasons or localities, though at the same time of the year, 
would yield quite different results. For example, take the cultivated 
plums in the Mesilla valley, the white flowers of which are very attrac- 
tive to bees, especially Andrenide. On April 9 to 12, 1895, on the 
farm of the Agricultural Experiment Station, Miss J. E. Casad and the 
present writer took the following bees from flowers of plum: Afés 
mellifica \.., Osmia prunorum Ckll., O. cerast Ckll., Momada incerta 
Cresson, Syvhalonia lycit Ckll. (ined.), Podalirius affabilis Cresson, 
Anthidium sp. (escaped capture), Prosapis mesille Ckll., Agapostemon 
texanus Cresson, Halictus, 2 sp., Andrena sphecodina Csd. & CkIl., A. 
jessice Ckll., A. prunorum Ckll., A. casade Ckll., A. nigerrima Casad. 
A. fracta Csd. & Ckll., A. electrica Csd. & Ckll. There were also taken 
or seen various other insects, including Danas archippus, Pyrameis 
cardui, Colias eurytheme, Heliothis armigera, Peridroma saucia, Everges's 
simulatalis Grote, among the lepidoptera; Sarcophaga incerta Walker, 
Alophora luctuosa Bigot (both det. Coquillett), among the diptera, 
etc. Now this year (1897) I was anxious to obtain further material 
of several of the above bees, and so watched the plum trees carefully. 
On March 24, in Mesilla, I caught one ¢ Andrena fracta; on April 4 
one Halictus amicus Ckll. (ined.); on April 15 I saw a Bomdbus; but the 
species of 1895 were for the most part totally absent! I visited the 
very same trees at the very same time, and still failed to find the bees. 
Had a stranger come here to collect, with the account of the 1895 
captures before him, surely he would have set me down a liar. It 
would have seemed incredible that the experience of one year should 
be so flatly contradicted by that of another. 

I have been interested this year in watching in Mesilla our native 
Sambucus mexicana. Miiller, writing of S. nigra, remarks on thé absence 
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of pollen collecting bees, and the same applies exactly to S. mexicana. 

It is of no account whatever for bees. At the same time, however, it 

does attract great quantities of small diptera and hymenoptera. One 

day, in the middle of May, I swept an elder tree in a neighboring 
orchard, and sent the flies to Mr. Coquillett, and the Hymenoptera to 

Mr. Ashmead. Here are the names as kindly determined by them : 

DiprERA: ugnortste occidentalis Coq., Tachyvdromia postica Walk., 
Chlorops obesa Fitch, Agromysa platyptera Yhom., Micropesa pro- 
ducta Walk. 

HyMENOPTERA Ammoplanus levis (Prov., as Anacrabro), Hexaplasta 
sigsag Riley, marginatus Ashu. n. sp., /lasmosoma 
cockereliit, n. sp., Protapanteles monticola Ashm., Meteorus 
vulgaris Cress., Lysiphlebus sp. 

It is to be observed with regard to Hugnoriste occidentalis, that it is 

a mycetophilid with a remarkably long proboscis, so far only known 

from this vicinity, but very abundant here. — It visits all sorts of flowers 

and must possess some importance to them. It is, perhaps, more 
especially adapted to the smaller Compositie, like certain of the meloid 
beetles.—-T. D. A. COCKERELL, Alest/la, New Mexico. 


THE OFFICIAL NOMENCLATURE OF ‘THE ROYAL BOTAN- 
ICAL GARDEN AND MUSEUM OF BERLIN. 


In a recent number of Gartenflora* the staff of the Botanical 
Garden and Museum of Berlin publishes its code of working rules 
concerning the formation, choice, and application of plant names. 
After a brief but forcible introduction, describing the present con- 
fusion in nomenclature, the unintelligibility of the names used by 
certain American botanists, the practical rather than theoretical impor- 
tance of nomenclature in general, and finally the difficulties of a 
nomenclature reform from the side of the applied sciences, the con- 
clusion is reached that the course of the extreme reformers cannot be 
tollowed. ‘The members of the staff state that they are fully aware that 
it is impossible to secure a uniform nomenclature, but recognize no 
harm in the fact that certain variations exist and must remain. lor 
these reasons they do not wish to have their rules regarded as laws to 
be laid upon other botanists by any authority. However, they cannot 
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but recommend them earnestly to their colleagues for the establish- 
ment of a generally intelligible nomenclature, and particularly one 
now familiar in the applied branches. Attention is especially called 
to the close similarity between these rules and those governing the 
nomenclature of the Kew Index, the only important difference being 
the priority rule for species. This will affect a difference only in case 
of species that have been transferred from one genus to another with a 
concomitant alteration in the specific name, a class not large when 
compared with all other specific and generic names, upon which there 
will be practical agreement between the Berlin staff and those of the 
leading English establishments, not to mention the conservative ele- 
ment in other countries. 

The work of the Berlin Garden and its museum needs no encomium. 
Certainly no other continental institution has in recent years exercised 
such a wide and lasting influence upon phanerogamic classification. 
On this account, recommendations emanating from its learned staff are 
entitled to careful consideration in all parts of the world. The rules 
may be translated as follows : 

1. In the choice of names for the genera and species of plants, the fun- 
damental principle of priority is usually to be maintained. The years 
1753-4 are regarded as the point of departure in the determination of 
priority. 

2. A generic name, however, shall be dropped if it has not been in general 
use during fifty years reckoned from the date of its establishment. Never- 
. theless, if, in consequence of the Lozs de la nomenclature of the year 1868, it 
has been again restored in the preparation of monographs or larger floras, it 
shal] remain current with us. 

3. In order to secure uniformity in the group designations of the vegetable 
kingdom we wish to bring into use the following endings: series shall end in 
-ales, families in -ace@, subfamilies in -o¢de@, tribes in -e@, subtribes in -zz@ 
The endings are added to the stem of the generic name; thus, Pandan(us) 
-ales; Rumex, Rumic(is)-oidea; Asclepias, Asclepiad(is)-ex ; Metastelma 
Metastelmat(is)-inz ; Madi(a)-ina.? 

4. Regarding the gender of generic names, we follow in classical designa- 
tions the correct grammatical usage, while in later names and barbarisms 
the usage in the Vaturlichen Pflanzenfamilien holds good. Changes in end- 
ing or in other parts of the word ought not asa rule be made. However, 
notorious errors in designations derived from proper names must be removed; 


2 A few exceptions, such as Coniferz, Cruciferae, Umbelliferae, Palmae, etc., rightly 
continue to stand. 
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e. g., one should write Riilingia for the Rulingia used by the English and 
introduced with us. 

5. Generic names, which have been relegated to synonymy, had better not 
again be applied in an altered sense to designate new genera or even sec- 
tions, etc. 

6. The choice of specific names shall be determined by priority unless 
serious objections to its application can be raised by monographers. If a 
species has been transferred to another genus, it must even there bear the 
oldest specific name. 

7. The author who first named a species, even if it was under another 
genus, should always be shown, and accordingly his name is to be placed in 
parenthesis before that of the author who made the transference to the new 
genus; thus, Pu/satilla pratensis (L.) Mill., on account of Anemone pratensis 
L. If an author has himself placed his species in another genus we drop 
the parenthesis.3 

8. So far as the manner of writing specific names is concerned, the method 
followed by Linnaeus has been introduced in the Botanical Garden and 
Museum. All specific names should be written with small letters, except 
those derived from personal names and those which are substantives (com- 
monly names of still current or at least formerly recognized genera), ¢. g., 
Ficus indica, Circwa lutetiana, Brassica Napus, Solanum Dulcamara, Lythrum 
Hyssopifolia, Isachne Biittneri, Sabicea Henningsiana. 

g. If proper names are used.in the formation of generic and specific 
names, we add in case of words ending in a vowel or in 7, only a (for the genus) 
or 7 (for the species), thus Glazioua (from Glaziou), Bureaua (from Bureau), 
Schiitzea (from Schiitze), Kernera (from Kerner), and Glazioui, Bureaui, 
Schiitzei, Kerneri. In case the name ends in a, we change this vowel for the 
sake of euphony to ae, thus from Colla comes Collaea. In all other cases Za, 
or 72 is appended to the names, thus Schiitzia (from Schiitz), Schiitzii, etc. 
This holds also of names ending in ws, thus Magnusia, Magnusii (not Magni), 
Hieronymusia, Hieronymusii (not Hieronymi). The adjectival forms of 
proper names are framed ina corresponding manner, é. g., Schiitzeana, Schiitz- 
iana, Magnusiana. A distinction in the application of the genitive and adjec- 
tival forms is not at the present time practicable. 

10. In the formation of compound Latin and Greek nouns or adjectives the 
vowel between the stems is a connecting vowel, being in Latin 7, in Greek o. 
Thus, one should write menthifolia, not menthefolia. (Here itis not the geni- 
tive of the former stem which enters into combination.) 

11. We recommend the avoidance of such combinations of names as involve 
tautology, e. g., Linaria Linaria or Elvasia elvasioides. Similarly it is per- 


3The authors engaged in continuing works in which the parenthesis is not used 
do not regard themselves bound by this rule. 
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missible to depart from priority in cases of names which have clearly arisen 
through gross geographic errors on the part of their authors, as for instance, 
Asclepias syriaca L. (which comes from the United States), and Leftopetalum 
mexicanum Hook et Arn. (from the Liu-Kiu Islands.) 

12. Hybrids are designated by the names of the parents directly con- 
nected by the sign X, the alphabetical order of the specific names being 
maintained, e. g., Cirsium palustre X rivulare. \n the position of the names 
no distinction is made as to which was the father and which the mother plant. 
To hybrids we consider the binomial nomenclature unsuited. 

13. Manuscript names have no right under any circumstances to consid- 
eration on the part of other authors, not even when such names appear upon 
the printed labels of exsiccatz. The same thing holds in the case of horticul- 
tural names or designations in trade catalogues. The recognition of species 
presupposes a printed diagnosis, which it is true may occur even upon a label 
of exsiccati. 

14. An author has no right to alter at will a once published generic or spe- 
cific name, unless moved to do so by very weighty reasons, such as those in 
Rule 11. 

Signed by A. Engler, I. Urban, A. Garcke, K. Schumann, G. Hieronymus, 
P. Hennings, M. Giirke, U. Dammer, G. Lindau, E. Gilg, H. Harms, P. 
Graebner, G. Volkens, L. Diels. 

B. L. Ropinson, Cambridge, Mass. 


A CONVENIENT POTOMETER. 


THE most satisfactory method for the demonstration and exact 
measurement of the amount of water taken up by transpiring plants or 
by branches is by the use of the potometer. The simplest form is that 
used by Darwin and Phillips.'. Practical instruments have been 
described by Kohl, Detmer, and others. A modification of Kohl’s 
apparatus, designed in this laboratory, has been found to meet all the 
requirements of exact measurement, and at the same time is useful in 
demonstration in the lecture room, where its operations may be wit- 
nessed by a class of eighty or one hundred without difficulty. For the 
latter purpose the apparatus is always ready for use and may be fitted 
with a plant in five minutes. 

The apparatus consists essentially of a horizontal tube of 1™" inter- 
nal diameter, calibrated into portions containing 100" of water. At 


tDaRWIN, Physiology of Plants, 73. 1894. 
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one end a portion 1o™ in length is bent downward, and at the other 
end a portion 20™ in length is bent into U form. To the U-shaped 
portion is fitted a three-way tube by means of rubber tubing. To one 
arm of the three-way tube is fitted a shoot, by means of rubber tubing, 
which should be wired for safety. An entire plant may be used if a 


A 


A convenient potometer.— A, base; &, reservoir for water; C, calibrated tube ; 
D, separatory funnel for water supply; Z, fitting of plant and tube. 


suitable fitting is used, such as a straight chloride of calcium tube 
with the plant sealed in by means of moulding clay. The free end 
of the three-way tube terminates in a separatory funnel. 

To determine the amount of water used by a shoot proceed as fol- 
lows: Place a plant in a reservoir of water, or if a branch only is to 
be used bend the shoot in such manner that the point of incision is 
under the surface. Cut off obliquely under water, and fit a section of 
heavy rubber tubing of the proper size, 5 in length, to the end of the 
shoot. For safety the joint should be wired. ‘The fitting should be 
done under water. Fill the funnel and allow the entire system of 
tubes to become filled with water free from air bubbles. Also fill the 
vessel under the end of the tube. Now lift the branch from the water, 
keeping the rubber tube filled and fit to the tube in such manner as to 
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exclude air. If the admission of air is unavoidable invert the appar- 
atus and allow it to collect under the funnel. 

After the plant has been allowed to stand for a few minutes obser- 
vations may be begun. 

Remove the cylinder of water at C and allow a bubble of air, 5" 
long, to enter the tube, then replace. Note the exact time necessary 
for the bubble of air to traverse the calibrated portion of the tube as 
well as its separate divisions. When the bubble passes the calibrated 
portion of the tube open the stopcock and drive the bubble beyond the 
zero-point. The observation can then be repeated. 

The conditions of transpiration of the shoot may be controlled by 
means of a bell glass and by regulation of the temperature, light, etc. 
The collection of small air bubbles in the tube which are picked up by 
the moving bubble may be avoided by the use of freshly boiled water 
allowed to cool in a closed vessel. ‘The increase in the size of the 
moving bubble would, of course, be a source of error. The use of a 
horizontal calibrated tube avoids sources of error found in vertical 
tubes. 

For demonstration in the lecture room replace the cylinder of 
water with one of aniline dye after a bubble has been allowed to enter 
the tube, and use the end of the colored column as an indicator. A 
time piece and thermometer may be conveniently placed upon the 
support as shown in the illustration. 

The various precautions necessary to secure normal transpiration 
data must, of course, be observed. ‘Thus, branches in which negative 
pressure exists must be allowed to stand in water several hours 
previous to use. This is illustrated by the following experience. A 
leafy shoot of fuchsia in which a negative pressure existed was cut off 
under water at 12:45 P.M. and fastened to the apparatus at 1 P.M. 
After a few minutes the following observations were made: 


1:27 P.M. Indicator bubble at o™. Temp. 21.0°C. 
2:05 es * 500 “ 
Readjusted. 

2:40 Re ‘200 ‘20:5 


: 57 “ 300 20.0 
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This shoot was taken from the apparatus and placed in water. The 
following morning a small portion was cut from the excised end, and 
it was refitted to the apparatus with the following results, which show 
that the negative pressure had been equalized during the first day : 


8:09 A.M. Indicator bubble at o™. Temp. 18.0°C. 


8:26 360 “ 18.0 
“ = 400 19.0 
Readjusted. 

Readjusted. 

36555." “400 20.7 

Readjusted. 

Readjusted. 
1:54 ‘ fe) as 22.0 
3°20 ‘* 200 22.0 

Readjusted. 


I 
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:25:5 P.M. Indicator bubble at roo™%. Temp. 21.5°C. 


3 : 39 : 5 200 20.8 
Readjusted. 
3 241 “ fe} 20.8 
4. 58 500 “ 19.2 


Net duration of experiment, 8 hours and 38 minutes; total amount 
of water used, 3.7 grams. The irregular variations in the forenoon 
were due to gusts of wind and the repeated opening of the doors. 

The leaves showed a superficial extension of 300 “ “, including 
the petioles; area of stem surfaces, 4o “'“". April 16 the leaves were 
stripped from the shoot, the base of which was trimmed and refitted to 
the apparatus, and the following observations were made: 


10:31 A.M. Indicator bubble at o™%. Tem. 17.5° C. 


I: 23 “ 500 16.0 


The data given above demonstrate the value and accuracy of this 
method of observation. 

Valuable data of the transpiration of winter branches and buds, 
and opening leaf and flower buds have also been obtained by the use 
of this instrument. 

The apparatus was constructed and calibrated by the mechanics 
whose services are available to the department.—D. T. MacDouacat, 
University of Minnesota. 


PARTHENOGENESIS IN MARSILIA. 


In February 1896 the writer was led to suspect that some prothallia 
of Marsilia Drummondit which had been grown in the laboratory had 
developed embryos of considerable size without fertilization having 
been accomplished in every case. In order to determine whether this 
was possible, and if so to what size the sporophytes would develop, 
macrospores were isolated from the microspores before the antheridia 
matured. Spores were sown on February 13 and February 20. At 
each time two sporocarps were used. Each was cut on one side to 
admit water more rapidly, and placed in distilled water in a separate 
dish. In an hour or two all the sporangia were expelled from the 
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sporocarps. Within three or four hours after sowing, several macro- 
spores were taken from each lot and passed separately under the 
microscope to insure that no microspores accompanied them. For 
this purpose a Leitz objective no. 3 and eyepiece no. 1 were used. 
The macrospores thus isolated were placed in distilled water in shal- 
low watch glasses and left standing beside the vessels containing the 
macrospores which were still mixed with microspores. 

The spermatozoids matured and were set free about eighteen 
hours after sowing, and when the specimens were examined twenty- 
one hours after sowing all the spermatozoids had been discharged. 
The archegonia on spores from the first and second sporocarps were 
counted at the end of one day, and the embryos in the same lots were 
counted and measured at the end of seven days. From the third and 
fourth sporocarps the embryos were counted at the end of four days. 
The following tables show the number of spores from which embryos 
were obtained, the number of spores which produced prothallia but 
no embryos, and the number which did not develop at all: 


SPORES FROM SPOROCARP I. 


With spermatozoids Isolated macrospores 
1 day 7 days 1 day | 7 days 
Archegonia... .. 14] Embryos...... 20 || Archegonia.... 14 | Embryos....... 11 
Sterile prothal- Sterile prothal- 
Sterile spore..... 1 Sterile spores.. 7 || Sterilespore... 1) Sterile spore.... 1 
15 36 15 15 
SPORES FROM SPOROCARP II. 
With spermatozoids Isolated macrospores 
1 day 7 days | 1 day 7 days 
| 
Archegonia... .. 5 | Embryos...... 22 || Archegonia ... 12] Embryos....... 6 
Sterile prothal- Sterile prothal- 
Sterile spores.... 5! Sterile spores.. 27 Sterile spores.. 3 | Sterile spores... 3 
10 65) 15 15 
| 
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SPORES FROM SPOROCARP III, AFTER FOUR DAYS. 


Isolated macrospores 
With spermatozoids 


| 
Lot a Lot 


| Lot Total 
6 | 5 I 4 10 


FOUR DAYS. 


Isolated macrospores 


Lot a | Lot 6 Total 


Sterile 3 


Comparing the prothallia that produced embryos with those that 
were sterile we find : 


Embryos | Sterile Total Per cent. fertile 
| | 
| | 
Sown with microspores ....} 69 32 IOI 69 
Isolated from microspores . | 33 | 29 62 53 
| | 


Briefly stated, over 50 per cent. of the isolated female prothallia 
produced embryos, while not more than 69 per cent. of those which 
were mixed with male prothallia produced embryos. 

In both cases, at the end of seven days the embryos were of three 
sorts: (1) those with the root and the cotyledon about equal in 
length ; (2) those with the root less than one-third the length of the 
cotyledon ; and (3) those with no root developed. Those of the first 
sort from the isolated spores were 10-12"" long, while those of the 
same sort from the mixed spores were 8-13" long. Those of the sec- 
ond sort from the isolated and the mixed spores were 4—9™" and 7-9"", 
respectively. The embryos of the third sort were 3—7"" long from the 


35 10 | 10 10 30 
| | 
SPORES FROM SPOROCARP IV, AFTER 
3 With spermatozoids 
: 31 II 10 2% 
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isolated, and 4—6"" long from the mixed spores. The embryos from 
the mixed spores were slightly larger than the others, and had straighter, 
whiter roots. The roots of the others turned brown after a time and 
became crooked and shrunken. ‘The plants were transferred to moist 
‘soil in an earthenware saucer, but they did not receive much attention 
and did not long continue to develop. A few experiments were 
attempted with other sporocarps, but the material, which had been 
sent to America from Australia by the Baron von Miiller and bore no 
date, seemed either to be too old or to have dried too young, for most 
of the spores failed to germinate. 

Parthenogenesis, 7. ¢., the development of an unfertilized egg-cell 
into a plant, has long been known in Chara crinita, where it was early 
observed by De Bary.’ Lately Klebs* has given an account of the 
germination of the gametes of Ulothrix, Protosiphon, and Spirogyra 
under certain circumstances without conjugation. ‘The apogamous 
formation of the cystocarp described by Davis’ for Batrachospermum 
and Ptilota is another addition to the allied physiological facts. In 
none of the higher plants has parthenogenesis been known,‘ though 
the well knowh occurrence of apogamy in some of the ferns makes 
it not surprising to meet with parthenogenesis in this group. If, 
as the writer’s experiments seem to indicate, we really have in 
Marsilia another example of parthenogenesis, then this plant may 
afford the cytologist useful material for the study of nuclei in embryos 
which are developed in this way.—WaLTER R. SHaw, Stanford Unt- 

versity. 
'GOEBEL, Outlines of class. and spec. morphology of plants. Eng. Trans. 64. 
1875.—DrE Bary, Zur Keimungsgeschichte der Characeen. Bot. Zeit. 379. 1875. 
ALEX. BRAUN, Ueber Parthenogenesis bei Pflanzen. Abhandl. der Akad d. Wiss. 
zu Berlin 337. 1856. 

?K EBs, Die Bedingungen der Fortpflanzung bei inigen Algen und Pilzen 210, 
230, 313. 1896.--STRASBURGER, Ueber Befruchtung. Jahrb. f. wiss. Botanik 30: 408. 
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3Davis, The Fertilization of Batrachospermum. Ann. Bot. 10: 49-76. 13896. 
—Development of the procarp and cystocarp in the genus Ptilota. Bor. GAz. 22: 353 
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3 STRASBURGER, Schwarmsporen, Gameten, pflanzliche Spermatazoiden und das 
Wesen der Befruchtung. Hist. Beit. 4: 155. 1892.—-STRASBURGR, NOLL, SCHENK, und 
SCHIMPER, Lehrbuch der Botanik 58, 243, 291. 1894.—-STRASBURGER, Ueber Befruch- 
tung. Jahrb. f. wiss. Bot. 30: 422. 1897. 
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BOOK REVIEWS. 
The fertility of the land. 


In the volume of the Rural Science Series bearing the above title’ there 
is placed in permanent form the observations, the experience, and the convic- 
tions of a man of mature years, of rare good judgment, and of wide intimate 
personal contact with the subjects and objects of the whole text. A man of 
clear thinking, pleasing expression, and warm sympathies, who winnows his 
grain clean, has given to those who will read it an extremely instructive and 
intensely practical book. 

The title chosen for the volume is such as to permit the author to present 
his views regarding the practical details of a wide range of farm prob!ems, 
and to use a large share of the results of his own studies, and of those of 
others bearing upon them. , 

The subjects treated are set forth under fifteen chapters: an inventory of 
the land; the evolution of the plow; tillage and the land; conservation of 
moisture; irrigation and drainage; farm manures; manures produced by 
various animals; the waste of manures; the care, preservation, and applica- 
tion of manure; nitrogen and nitrification; the phosphoric acid and potash 
supply ; commercial fertilizers; lime and various amendments; green man- 
ures and fallows; rotations. Then follows an appendix of thirty pages pre- 
senting the fertilizing constituents of agricultural and other products, com- 
piled from various sources, in which the water, ash, nitrogen, phosphoric acid 
and potash are given in pounds per thousand pounds of the substance. A 
full index and detailed table of contents make the subject matter of the book 
contained in the 403 pages easily accessible. 

It will be evident from the foregoing that the book has in it much of value 
and interest for the plant physiologist as well as for the plant culturist. 

The thoughts which are presented in the first few pages, where the author 
has “a chat with the young farmer,” are extremely wholesome, and introduce 
the reader to the man in such a way that he is assured of good things to fol- 
low. 

The book is intended for those who think, and it is one which will appeal 


™RoBERTS, Isaac P.:—The fertility of the land, a summary sketch of the rela- 
tionship of farm practice to the maintaining and increasing the productivity of the 

soil. 12mo, pp. 440, illustrated. New York: The Macmillan Co., 1897. $1.25. 
118 [ AUGUST 


| 


1897] CURRENT LITERATURE I 


strongly to intelligent farmers; but like all good books upon farm manage- 
ment, it must be read, as the writer has evidently intended it should be, with 
the understanding that while the statements are the fixed or tentative convic- 
tions of the author, they are not to be looked upon as axiomatic and received 
as unhesitatingly as the assertion that twice two make four. Asa single 
instance in point, among many, where the importance and great value of fre- 
quent tillage is being discussed, the writer says (page 222): 


During this year, as in the previous one, the vines remained fairly green until 
October 9, when they were killed by frost. There were no marked signs during the 
summer or fall of arrested growth and development due to lack of nitrogen or moist- 
ure. The rainfall during the six months from April to October 1895 and 1896, was as 
follows: 


Average rainfal 
1895 1896 | for sixteen years 
| prior to 1895 
Inches Inches Inches 

16.55 | = 17.98 | 20.31 


This table shows a deficiency of rainfall for six months in 1895, as compared 
with the average for sixteen years, of 3.76 inches, and in 1896 of 2.33 inches. 

Other equally striking experiments could be cited to show the marked effect 
produced by frequent and superior tillage in securing available nitrogen and in con- 
serving moisture, but those given will suffice to call attention to the means which may 
be successfully used to furnish nitrogen and other necessary plant-food and moisture, 
continuously to the growing plant. True, frequent inter-tillage benefits potatoes 
more than most other plants, since the earth-mulch, in addition to the beneficial effect 
already noted, serves to keep the soil cool, a condition which is highly beneficial to 
the potato in most localities. This earth-mulch was kept up until late in the season, 
and seemed to be quite as beneficial in the late as in the early part of the season, 
although it was not so perfect, since the cultivators had to be narrowed up thal the 
partly grown tubers might not be disturbed. 

From these and other similar experiments we are irresistibly led to the conclu- 
sion that the meager crops so universally secured are usually not due so much to the 
lack of rainfall and potential nitrogen and other elements of plant growth in the soil 
as to lack of ability or knowledge to make them available. Here, again, we arrive at 
the point where a choice must be made between utilizing the plant food and moisture 


already in the soil or securing the one by purchase and the other by expensive irriga- 
tion. 


= 
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In this connection attention should be called to the fact that in the cases 
cited by the author the rainfall of August and September is fully up to the 
average for the sixteen years quoted, and that these are the critical months 
which determine what the yield of the potato crop shall be; hence it is pos- 
sible that the results obtained were due quite as much to the rainfall of the 
two months cited as to the frequent inter-tillage which the crop received, and 
which is looked upon as the chief factor in securing the large yield. These 
suggestions are made not in the spirit of adverse criticism, but simply to call 
attention to the manner in which this and all similar books should be read.— 


The Illustrated Flora.? 


THAT the second volume of this important work should follow after the 
first at an interval of less than a year is a matter of surprise to many familiar 
with the usual delays in the preparation of such extensive works. To those 
who know Dr. Britton, however, this evidence of rapid and continuous work 
is no great surprise. The families treated in the present volume are of more 
general interest than those presented in the first, and give a better exemplifi- 
cation of the principles controlling the work. These principles need no fur- 
ther mention than that made in our review of the first volume. The sequence 
of families, that of Engler, certainly commends itself still more as a rational 
one when applied to our own familiar groups, and there should be no hesita- 
tion in using it. The general principles of the nomenclature adopted have 
already received the sanction of the GAZETTE. From our standpoint, how- 
ever, the most serious changes in the nomenclature of the book arise not from 
the application of certain rules of nomenclature, but from the extreme views 
as to generic limitations. We are wiiling to grant that we have been entirely 
too conservative in holding together very distinct groups of species under a 
single genus, and this movement toward the breaking up of our polymorphic 
genera commends itself to our judgment. Such breaking up, however, may 
be carried to such an extreme that a genus will entrench too closely upon our 
conception of a species. We still believe that there is room for such a taxo- 
nomic group as a subgenus. This is so largely a matter of individual judg- 
ment, however, and affects so little the usefulness of the book under consid- 
eration, that it needs no further mention. 

So much has been published recently upon our northeastern flora in a 
scattered way, that probably the greatest value of the book to the professional 
taxonomist is to have all this new material organized in systematic fashion, 


2? BRITTON, NATHANIFL Lorp, and Brown, Hon. Appison. An illustrated 
flora of the northertt Unitec States, Canada, and the British possessions, etc. Volume 
Il. Pp. 643. Portulacaceze to Menyanthaceze. New York: Charles Scribner’s Sons, 
1897. $3.00. 
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so that he can get it all together and not incur the danger of missing it in his 
researches. 

A word must be said in reference to the illustrations, chiefly because they 
have received some unfavorable comment. The GAZETTE has not been 
trained to believe in poor illustrations, but it also recognizes the limitations in 
these matters. Very numerous small cuts, printed with the text, are not to 
be criticised from the standpoint of lithographic plates. In our judgment, the 
cuts in this book serve their purpose admirably. They are convenient in 
position and in most cases are fully suggestive. It is a wonder that such an 
amount of illustration can be possible in a book of such low price. In look- 
ing over certain groups with which we are somewhat familiar, we can appre- 
ciate the suggestiveness of the cuts, as giving definite representations of 
statements in the text that may not give a clear impression. 


Another volume, containing the rest of the Sympetalae, will complete the 
work — J. M.C. 


The Synoptical Flora.’ 


THE prompt appearance of another fascicle of the polypetalous orders of 
this great work is a gratification to students of American botany. In 1878 
and 1884 the two parts including all the gamopetalous orders were issued. 
These parts were reissued in 1886 by the Smithsonian Institution, making a 
volume of nearly 1000 pages. After the death of Dr. Gray the work was 
carried on by Dr. Sereno Watson, and then by his successor, Dr. B. L. 
Robinson. Under Dr. Robinson’s editorship the first fascicle of Polypetalez 
(Ranunculacew to Frankeniacez) was issued in 1895, containing much that 
was left in manuscript by Drs. Gray and Watson. ‘The present fascicle also 
contains work left in manuscript by Dr. Gray (portions of Portulacacez, 
Elatinacee, Ternstroemiaceze, Cheiranthodendrez, most of Malvacez, Ster- 
culiaceze, Tiliaceze, Malpighiacez, Zygophyllacez, most of Rutacez, Simaru- 
bacee, Burseracez, Anacardiacee, Meliacex, Cyrillaceze, and Olacinez). 
Linacee, Geraniacew, Aquifoliace, Celastracew, and Rhamnacez are pre- 
sented by Dr. Trelease; Vitacezee by Professor Bailey; and Hypericacez 
by Dr. Coulter. In addition to the great burden of editing, Caryophyllacez, 
Ficoidee, Tamariscinez, Sapindacez and Polygalacez fell to Dr. Robinson, 
besides certain genera ii sorne of the families presented by Dr. Gray. 

The general spirit of this work is sufficiently well known to need no fur- 


3GRaAy, AsA.—Synoptical Flora of North America. Vol. I. Part L. Fascicle 


2. Caryophyllacez to Polygalaceze. Continued and edited by BENJAMIN LINCOLN 
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ther statement. It is becoming increasingly evident, however, that the con- 
tinuation of the Syuopftica/ Flora could not have fallen into more competent 
hands. The most scrupulous care is evident upon every page of Dr. Robin- 
son’s work. While critical enough not to accept everything published, he 
has evidently taken all possible pains to consider every claim, and under 
his editorship the Syxoftical Flora cannot be accused of the neglect 
which comes from carelessness. Judgment must always differ as to the 
taxonomic importance of certain characters, and the conception of variety, 
species, etc., is a variable one. Naturally, a work prepared by several 
authors, however carefully edited, will be more or less uneven, but this is 
inevitable, and it would seem that its possible disadvantage is far outweighed 
by the positive advantage of more rapid publication. 

Perhaps the most important pieces of fresh work are found in Dr. Robin- 
son’s revision of the Caryophyllaceze, and Professor Bailey’s treatment of the 
Vitacez. 

A supplement of fifteen pages contains ‘additions and corrections” in 
connection with the first fascicle, so far as the editor has had time to consider 
carefully the fresh literature on the groups presented. It is announced that 
a third fascicle is now in preparation by Dr. Robinson to include the 
Leguminose.—J. M. C. 


Plante Europee.* 


It is a gratification to know that Richter’s ‘“‘Enumeratio” is to be com- 
pleted, and by so competent an editor as Dr. Giirke, curator of the Botanical 
Museum of Berlin. The first volume of Richter’s work was published seven 
years ago, and at his death it seemed very doubtful whether it would ever be 
completed. The second volume was left in manuscript, but the accessions 
have been so numerous, and matters of range, synonomy, and nomenclature 
have become so modified that Dr. Giirke has been called upon to do a large 
amount of editing. He has concluded, also, to issue the second volume in 
fascicles, the first one of which is now before us. It is not necessary to 
explain the scope and importance of this work. Its purpose is fully stated 
in the title, and its quality is well known from the first volume. The present 
author adopts the sequence of Engler in Natiirlichen Pflanzenfamilien, and 
in matters of nomenclature he is of the Berlin school, which accepts the 1753 
date and the law of priority, but thinks that the latter must not be too rigidly 
applied. The present fascicle introduces the Archichlamydez, extending 
from Juglandacee through Chenopodiacez.—J. M. C. 


4GURKE, Dr. M.—Plante Europe. Enumeratio systematica et synonymica 
plantarum phanerogamicarum in Europa sponte crescentium vel mere inquilinarum. 
Operis a Dr. K. Richter incepti. Tomus II. Fasc. 1.. 8vo. pp. vi+160. Leipzig: 
Wilhelm Engelmann, 1897. JAZ. 5. 
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Chapman’s Flora.> 


THE name of Dr. Chapman has been closely associated with the flora of 
our southern states for three quarters of a century, a record of botanical 
activity that is almost without parallel. The new edition of his manual is 
printed from new plates, and the two supplements of the second edition have 
been incorporated in the body of the work. ‘The conditions under which the 
author has been compelled to work have prevented the introduction of many 
changes that would naturally be expected in a new edition, ‘The present 
volume is essentially the same that the others have been, and this fact of 
course makes it seem very conservative. It is hardly to be expected that 
matters of nomenclature and citation could have received critical attention, 
as they would have involved an amount of labor that the venerable author 
could not afford. But it is a distinct disappointment that the many new 
forms recently described by others from the region of the manual have not 
been sifted and included. It is a good thing to bring material together, and 
that is the chief purpose of a manual as distinct from a monograph. This 
omission will work to the disadvantage of the ordinary collector and student 
of the southern flora who does not have access to the scattered descriptions 
contained in periodical publications. 

However, Dr. Chapman’s manual still remains the only manual of this 
region, and is certainly indispensable. Botanists have a deep feeling of 
gratitude to the venerable author who has laid them under obligation for so 
many years.—J. M. C. 


The principles of fruit growing.° 


THIS is the comprehensive title of the last issued volume of the “ Rural 
Science Series.”’ It is a book of over 500 pages, written by the editor of the 
series, Professor L. H. Bailey. It is well for the credit and long continued 
usefulness of this work that it was not attempted ten years ago when the 
author was younger in experience and lacked the busy years during which he 
has been in touch with the thinking, reading, and practical fruit growers 
across the continent. 

The book is in no sense a descriptive fruit book, with some practical 
instructions on propagation and orchard management, but, as its title indi- 
cates, states the general principles which underlie all fruit culture. It is a 
masterly joining of science with practice, under varied conditions of soil and 
climate in the United States and Canada. Varieties are not discussed except 
in the way of illustrating principles involved in the varied discussions. ‘The 
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different countries of Europe have books of this character, but up to the 
present our literature on the science and art of fruit growing has been scat- 
tered in horticultural reports and papers, and the bulletins of our experiment 
stations. In this book they are collected and added to from the personal 
experiences and observations of the author, joined with comparison of views 
made possible by contact with successful growers and managers. 

In our relatively new country we have not yet reached final conclusions 
as to the exact climatic adaptation of varieties and species to special condi- 
tions of soil and air referred to by Professor Bailey under the head of “ deter- 
minants,”’ as has been done in most parts of Europe. But remarkable 
advances have recently been made in all divisions of the work of fruit grow- 
ing, adaptation to markets, etc., and this work covers the ground so com- 
pletely that even western growers find little room for criticism. Every page 
will furnish food for thought to the amateur and commercial grower on such 
topics as spraying, selection of orchard sites, winter evaporation of trees, soil 
adaptation to varieties, commercial outlook of fruit growing, fruit packing in 
its details, retardation of bloom, orchard wind breaks, air drainage and soil 
drainage, influence of frost and water, the stored food of varieties as affected 
by climate, effects of mulching, laying down tender trees, tillage of fruit lands, 
conservation of moisture, fertilization of orchard and nursery, the uses of 
nitrogen in orchards, soils, potash for fruit, alternating varieties for fertiliza- 
tion of blossoms, shading of tree stems in open exposure, and many other 
topics coming up each day in the individual experience. Besides its use to 
the actual fruit grower, it is really a book which can be used to the advantage 
of the prospective fruit growers in the horticultural class rooms of our agri- 
cultural colleges.—J. L. Bupp. 


A few familiar flowers.’ 


UNDER the above title a new book of suggestions for teachers of small 
children has appeared. In these days otf that chaotic subject known as 
“nature study’’ such books are eagerly sought by the poorly trained teacher, 
and most of them are poorly trained for “nature study.’’ How to interest 
little people in plants, to teach them to observe wisely, and at the same time 
to keep well within the limits of knowledge, is a very serious problem. A 
sort of speculation is usually indulged in which is exceedingly unsafe, and 
which results in notions that are difficult to banish. The whole truth cannot 
be told, and it is difficult sometimes to tell a partial truth without, in effect, 
contradicting the larger truth. It is probably true that the professional bot- 
anist is apt to be captious in his criticism of all such attempts, and that he 
loses sight of the larger end in view. 


7 MORLEY, MARGARET WARNER.—- A few familiar flowers ; how to love them at 
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In the book before us, which is designed for teachers, the author has 
selected for study the morning glory, the “nasturtium”’ | Tropzolum], the 
“jewel weed” [Impatiens], the scarlet geranium, and the hyacinth. The 
purpose is to use these plants as indicative of the problems that flowering 
plants suggest, and the spirit of the work is of the best. There is constant 
insistence that the plants are to be regarded as living things, engaged in a 
variety of very interesting work. The usual pedantic terminology, that has 
so long made the school study of flowering plants an exercise in definition of 
technical terms, is in the main suppressed, and certainly is never obtrusive. 
Suggestive comparisons abound, by which interest may be sustained and 
structures understood. The book will certainly prove very useful to the 
teachers it is intended to serve; but is it not possible to make such work 
clear and attractive to children without obscuring the facts? For example, 
when we are told that “if a pollen grain can join an ovule, both of them will 
live and form a seed; but if the pollen grain cannot join an ovule both must 
die,” there may be a sense in which this is true, but the real impression apt 
to be left will be far enough from the truth. And the truth finds not much 
clearer expression in the statement, ‘“‘Once on the pistil, the substance of the 
pollen grain passes down through the style to the ovary, where it unites with 
an ovule, thus giving it, as we may say, extra vitality.” Of course the sexu- 
ality of the stamens and pistils is strongly brought out, and much made of 
it. We cannot expect the actual non-sexual nature of these organs to be 
made clear to children, but there would seem to be no necessity for so per- 
sistently impressing an idea which must later be abandoned. The reader of 
the book would judge, moreover, that all plants do the work of photosyntax, 
and the statement is made that “it 1s the chlorophyll which does the eating 
for the plant.”” In this same connection it is perhaps interesting to note, in 
a summary on the green part of the leaf, that “carbon dioxide is injurious to 
animal life, while oxygen is necessary to it; hence men and all animals are 
dependent upon the plant life for the air they breathe, and consequently for 
their existence. But, on the other hand, animals breathe out carbon dioxide, 
which the plant needs as food; hence the plant is dependent upon the ani- 
mals for its existence.” These quotations are taken quite at random, but 
they will serve to illustrate that dangerous tendency to philosophical specu- 
lation which, in the absence of a full knowledge of the facts, is never safe. 
Is it not possible to interest children by banishing speculation and sticking 
to the facts? We believe*that it is.—J. M. C. 


MINOR NOTICES. 
PROFESSOR F. LAMSON SCRIBNER has issued, as Bulletin no. 7 of the 
Division of Agrostology, a book of illustrations entitled American Grasses. 
The author has had in preparation for some time a Handbook of North 
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merican Grasses, in which all the North American species are to be fig- 
ured, but as it will be some time before the remaining figures can be 
engraved, he has now published three hundred of those now completed. A 
useful introduction clearly characterizes the family and the tribes in the light 
of the most recent studies. Each page is occupied by the illustration of a 
single species, below which a brief description is printed, just such a 
description as would occur in a manual, with habitat, range, necessary 
synonymy, etc. The 300 species presented represent 98 genera, and all of 
the 12 tribes occurring in the United States excepting Bambusez. Professor 
Scribner’s drawings are well known for their excellence, and the bulletin 
will certainly be very valuable to students of grasses.—J. M. C. 


IT SEEMS STRANGE to open a manual bearing the date of 1897, and to 
discover that the plants are arranged according to the Linnzan system. This 
is true, however, of the Zxcurstonsflora® of Dr. Karl Fritsch; and why is not 
the plan an excellent one when facility in finding a name is the only end in 
view? It has long seemed to us that editions of field manuals and _ her- 
barium manuals with Linnean keys might be very useful. In the vast 
majority of cases a manual is consulted to discover a specific description, 
and the most rapid way of discovering the description is a thing to be 
desired. Besides, most of our manual keys are already artificial. It is not 
certain, therefore, that the manual before us is to be regarded as an “ancient 
type,” but rather a genuine modern type, which recognizes the real thing 
sought and then selects the quickest way of getting it.—J. M. C. 


Mr. F. V. CoviLLeE has published some notes? upon the plants used by 
the Klamath Indians of Oregon. In the list given there are a few plants 
which give a suggestion of usefulness in our own arts and industries. Among 
these may be mentioned the yellow pine lichen, which produces a beautiful 
canary yellow dye; the Rocky mountain flax, which furnishes a strong fine 
fiber; and several of the tuberous rooted perennials of the parsley family, 
which make palatable and nutritious food. 


Mr. THomAs Howe Lt has begun the publication of a new American 
flora ® covering a region that has not been provided with a manual. The 
area is defined as ‘‘north of California, west of Utah, and south of British 
Columbia,” which means that it is chiefly a flora of Washington, Oregon, and 


®FritscH, Dr. Kari_.—Excursionsflora fiir Oesterreich (mit Ausschluss von 
Salisien, Bukowina und Dalmatien). Mit theilweiser Beniitzung des ‘“ Botanischen 
Excursionsbuches” von G. Lorinser. Small 8vo. pp. ixxii+664. Wien: Carl 
Gerold’s Sohn, 1897. 

9Contrib. Nat. Herb. 5: 87-108. 1897. 
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Idaho. There was certainly need for such a manual, and Mr. Howell is 
very familiar with the plants of the region. Very modestly he describes the 
work as a compilation, which manuals almost of necessity are. There is no 
escape from this compilation when such an extensive range of plants is to be 
included, even though it results in perpetuating countless errors. Mr. 
Howell’s experience, however, has enabled him to inject a large amount of 
personal observation into the work, and, what is best of all, field observa- 
tion. He takes a somewhat radical position in reference to varieties, 
observing “that if a plant is sufficiently distinct from others to deserve a 
name it is better to have it described as a distinct species than as a variety 
of some other species.” Accordingly, nearly all of the published varieties of 
the region have been raised to specific rank. The book cannot help but be 
a very useful addition to our local floras, and certainly of great service to 
those in the northwest who are interested in their native plants.—J. M. C. 


A THIRD FASCICLE of the enumeration of the flora of Costa Rica has 
appeared." A second enumeration of the lichens is made by Dr. J. Miiller, 
containing 281 species, 60 of which are new. A _ second paper on the 
mosses, by Renauld and Cardot, contains 62 species, 25 of which are new, 
Pirea and Leucodoniopsis (both Pleurocarpz) being new genera. ‘These 
two papers appeared in Bud/. Soc. Roy. de Bot. de Belg. 31 :—. 1893. In the 
same journal, 35 :—. 1896, the remaining papers of the third fascicle appeared 
as follows: ‘ Fungi,’”’ by Bommer and Rousseau, containing 85 species, 16 
of them new; “Filices,” by Bommer and Christ, introduced by a general 
discussion of the pteridophyte flora and containing 251 species, 21 of which 
are new; “Lycopodiacee,” by Christ, containing 12 species; ‘ Selaginel- 
lace,” by Christ, with 16 species; ‘ Begoniacezw,” by C. DeCandolle, with 
22 species, 5 of which are new; “Cunvolvulacee,”’ by Hallier, with 23 
species ; and a second fascicle of “Composite,” by Klatt, with 105 species, 
13 of which are new. —J. M. C. 


A TWELFTH Contribution to the Life Histories of Plants’ has been pub- 
lished by Mr. Thomas Meehan. The subjects are sixteen in number, and 
really represent a fascicle of short papers written long ago. They consist of 
brief observations which are made the basis of speculative discussions. The 
subjects are as follows: “Fecundity of //eiophytum Indicum,” © Origin of 
the forms of flowers,” “Spines in the citrus family,” ‘Flowers and flow- 
ering of Lamium purpureum,” ‘Cleistogamy in Umbellifere,” ‘ Rhythmic 
growth in plants,” “Pellucid dots of Hypericum,” ‘“ Honey glands of flow- 
ers,” “Varying phyllotaxis in the elm,” ‘Special features in a study of 


™DURAND, TH. and PITTIER, H.—Primitiz Flore Costaricensis. Troisitme 
fascicule. Pp. 297. Bruxelles: Jardin botanique de |’Etat. 1896. 


7 Proc. Philad. Acad. —: 169-203. 1897. 
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Cornus stolonifera,” ‘‘Folial origin of cauline structures,” ‘Polarity in the 
leaves of the compass and other plants,” “Hybrids in nature,” “Origin 


and nature of glands in plants,” “Nutrition as affecting the forms and 
their floral organs.” —J. M. C. 


Mr. W.S. BLATCHLEY, state geologist of Indiana, has just published a 
catalogue of pteridophytes and spermatophytes of Vigo county. This county 
borders upon the Wabash river, and its flora is one of the most interesting 
in the state. The full notes of Mr. Blatchley with reference to range and 
conditions of growth make the catalogue more than a bare list. It is issued 


as a reprint from the twenty-first annual report of the Department of Geol- 
ogy.— J. M. C. 


THE synopsis of the fleshy fungi and directions for their collection, 
which Professor L. M. Underwood 3 embodied in the closing dozen pages of the 
bulletin of the Alabama Experiment Station, recently published on the fungi 
of that state, have been reprinted and neatly encased in a manilla cover by 
the Cambridge Botanical Supply Co. The directions for collecting and _pre- 
serving are clearly and concisely stated in a way to enable one to intelligently 
avoid the common error of accumulating useless or worse than useless speci- 
mens. The genera are provided with keys, some important bibliographical 
references, and brief notes. The whole forms a valuable aid to collectors of 
this class of plants.— J. C. A. 


IN THESE DAYS, when the science of botany is becoming more and more 
serious, it is refreshing now and then to catch the flavor of the fields from 
the standpoint of sentiment rather than of biology. Perhaps it is better to 
call such a standpoint sentiment suffused with biology. Such a combination is 
certainly more to be commended than biology suffused with sentiment. No bot- 
anist is better able to take the reader afield than Professor W. W. Bailey. His 
little book ‘‘ Among Rhode Island wild flowers”’ has met with a hearty welcome, 
and now another from his pen extends the view throughout New England. 

The months are taken in order, beginning with March, and the prominent 
plants of the New England flora delightfully described. The style is always 
sprightly, and the plants mentioned are not so numerous as to degenerate 
into a catalogue-like monotony. | 

Special sections are devoted to New England alpines, and plants of the 
seashore; nor is the winter condition of plants neglected. Aside from the 
pleasure that such a work brings to the general lover of nature, it will be 
helpful to teachers who desire help in the nature study.— J. M. C. 

'3 UNDERWOOD, L. M.— Suggestions to collectors of fleshy fungi. 
Cambridge : Camb. Bot. Sup. Co., 1897. 25 cents. 

W. WHITMAN BarILEy.— New England wild flowers and their seasons. Cloth, 
16mo. pp. 150. Providence, R. I.: Preston & Rounds. 1897. 75 cents. 


8vo. pp. 14. 
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THE PUBLICATION of such papers as the recent ‘‘ Rearrangement of the 
North American Hyphomycetes,” by Messrs. Pound and Clements, cannot but 
be a matter of regret to all who hope to see some element of order introduced 
into the existing chaos which confronts anyone who attempts to concern him- 
self with a systematic study of the fungi. Although the paper is in some 
respects less open to censure than one of its predecessors (Botanical Studies, 
XXVIII) which was noticed in a former number of the GAZETTE, both repre- 
sent a type of botanical activity which is to be deplored. For, although the 
preparation of “ Rearrangements” may be a comparatively harmless process 
so long as it does not, by increasing the existing number of synonyms, serve 
to increase the difficulties of the subject rearranged through the further com- 
plication of a confusion already sufficiently confounded, the right to make 
such wholesale changes in synonymy as are here proposed can be conceded 
only to the skilled monographer who shows a knowledge of his subject suf- 
ficiently wide and accurate to give weight to his opinions. That these con- 
ditions have not been fulfilled in the present instance is indicated by even a 
cursory examination, the errors of compilation alone, although they are matters 
of no consequence in themselves, being sufficient to throw doubt on its accuracy 
in other respects. Taking a few instances at random we find the genus Fusi- 
dium credited with about one-quarter of the species “reported” from this 
country; Cylindrium and Monilia with about one-half, and so on; even the 
smaller genera being not always correctly represented. It seems incredible 
that anyone familiar with Corda’s figures of Hyphomycetes, or who sees the 
Bulletin of the Mycological Society of France, should retain the genus Synthe- 
tospora which already has three synonyms; while discarding entirely as 
“related to Aspergillus” a genus like Thaxter’s Gonatorrhodiella in which 
the indeterminate basipetal spore formation of the last-mentioned genus is 
replaced by one that is determinate and acropetal, not to mention other differ- 
ences. If no place is left among the Hyphomycetes for filing “‘ Aspergillus "’ 
forms, whether they be conditions, for instance, of unknown species of 
“Eurotium” or Cephalotheca, or even of other genera, it is not altogether 
clear why corresponding places should be maintained for filing other forms, 
which like those just mentioned are for the most part imperfectly known, 
while they may contain species connected with more than one genus of 
“perfect” forms. The rearrangement of species, if anyone may judge from 
a hasty examination of the lists of new combinations given, seems also 
based on a none too intimate knowledge of the forms with which such liber- 
ties are taken. Ina genus like Oospora, which has no characters to speak of, 
it is a matter of little concern whether we use this name or Alysidium to 
designate a collection of forms concerning the position and relationships of 
which we are for the most part ignorant; but ina group like the Helico- 
spore there is no excuse for incorrectly mixing up species unknown to the 
rearranger; as has for example been done by putting Hel/icosporium Curtisii 
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or 7. Muelleri in a genus supposed to be distinguished by hygroscopic spores, 
The retention without comment of the genus Stigmatella (with Sphaerocreas 
as a synonym!), and the extraordinary disposition of the genus Illosporium, 
have also been pointed out by Thaxter in a recent number of the GAZETTE, 
and serve still further to enforce our contention that work of this kind should 
be left to the skilled monographer, and can otherwise only serve to compli- 
cate difficulties already sufficiently great, when done in connection witha 
hastily prepared and local List.”"—*** 


NOTES FOR STUDENTS. 


Mr. M. A. BRANNON has completed his study of the structure and devel- 
opment of Grinnellia Americana.5 The work was done at Wood's Holl, the 
author occupying the table of the Missouri Botanical Garden. The chief 
points developed in the study may be summed up as follows: This alga is 
distinctly an American marine form, flourishing in quiet waters. There are 
no distinct differences in the vegetative structure of the different fronds, 
which separate from their holdfasts late in summer, and rising to the surface 
effect a wide distribution of the fruiting bodies. The cells are nucleated and 
are connected by protoplasmic pits, except the cells of the procarp, which are 
connected by open pores. Adult plants are very sensitive to intense light 
and increase of temperature, but will not grow in shady places. Mutilated 
plants show great powers of proliferation. The carpospores and tetraspores 
are very favorable for the study of germination, for while they respond 
readily to external conditions they are hardy enough to allow a wide range 
of treatment. The non-motile antherozoids are developed in great numbers 
by the abstriction of the terminal portion of the apical cells of the antheridia. 
The cystocarp begins to develop by the modification and apical growth of a 
joint-thallus-cell. The procarp consists of three cells, and is developed from 
the supporting thallus-cell in the base of the young cystocarp, and its apical 
cell becomes the carpogonium. The fertilized contents of the carpogonium 
are transferred through the open pores connecting the procarpic cells to the 
supporting thallus-cell, which becomes the central one of the five auxiliary 
cells. The trichogyne is often branched, and fusion of the antherozoid with 
it results in great stimulation to the thallus-cell at the base of the procarp, 
the trichogyne itself being a very evanescent organ. The sporiferous fila- 
ments are developed as chains of central cells, from whose branches the 
carpospores arise acropetally.— J. M. C. 


M. PAUL PARMENTIER has published an elaborate paper * containing the 
results of his researches in the anatomy and taxonomy of ‘‘Onotheracez and 


Ann. Bot. 11: 1-28. 7-4. (897. 
6 Ann. Sci. Nat. Bot. VIII. 3: 65-149. p/. 7-6. 1896. 
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Haloragacee.” The form of the first family name is accounted for by the 
claim of the author that ‘‘Onothera,” not ‘‘(Enothera,” is the proper form of 
the generic name. The task set was to discover whether anatomical charac- 
ters could be of diagnostic use, and if so, to define the families and genera 
accordingly. We are assured that the researches were “crowned with suc- 
cess.” Some of the more interesting conclusions are as follows: the system 
of crystallization of the calcium oxalate is very constant, and permits the dis- 
tinct separation of the two families ; the structure of the hairs is equal to the 
crystals in taxonomic value; Ludwigia, possessing the crystals and hairs of 
both families, is the transition genus (placed by the author in Onotheracez as 
a sub-family); the Haloragacez are derived from the Onotheracez ; Gayo- 
phytum and Clarkia are not simply sections of Onothera, and Jussiza is not 
a section of Ludwigia; the section Schizocarya of Gaura is worthy of generic 
rank, and isso placed ; anatomical characters serve well to distinguish genera 
and even specific types of Haloragacez, but are not so definite in Onothera- 
cee. The author considers further interesting anatomical details for which 


the paper must be consulted. It will be noted that in the opinion of the 


author the results do not justify the excessive disintegration of (nothera to 
which some of us have been inclined.— J. M. C. 


IN A PAPER on teratology'? M. Casimir De Candolle reaches the following 
conclusions: If the teratological variations of the floral organs have played 
a part in evolution, those which have resulted in the present complex forms 
are today the most rare; and also those monstrosities which are at present 
the most common indicate, so far as phanerogams are concerned, a tendency 
to a primitive simplicity of form. Consequently, if the progressive taxo- 
nomic monstrosities of the flower were not formerly more frequent and 
especially more varied than they are at present, they would not have been 
able to produce, through natural selection alone, that evolution which is 
thought to have resulted in the complex floral structures of the present day. 
By progressive variations, M. De Candolle means those which have taken a 
part in evolutionary progress.— J. M. C. 


THE STRUCTURE of the Cyanophycee and Bacteria has recently been 
investigated by Professor Dr. Alfred Fischer.® He concludes that in neither 
of these groups is there a nucleus or any organ resembling a nucleus, but the 
green rind of the Cyanophycez is to be regarded as a genuine chromato- 
phore. It will be remembered that Hegler makes the statement that the 


so-called “central body” of the Cyanophycee is a genuine nucleus which 
divides by karyokinesis.—C. J. C. 


7 Archives des Sci. Phys. et Nat. 1V. 3: [1-12]. 1897. 
® Untersuchungen iiber den Bau der Cyanophyceen und Bacterien, //. 3. 
Fischer: Jena. J 7. 
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ANOTHER VOLUME of the Winnesota Botanical Studies was issued May 31, 
forming Bulletin no. 9 of the Geological and Natural History Survey of 
Minnesota. The bulky volume of 341 (703-1043) pages and forty-two 
plates shows an unusual amount of botanical activity, containing nine papers 
as follows: Contributions to a knowledge of the lichens of Minnesota, 1a 8 
by Bruce Fink (pp. 703-725). A rearrangement of the North American 
Hyphomycetes, by Roscoe Pound and Frederic E. Clements (pp. 726-738). 
On some mosses at high altitudes, by J. M. Holzinger (pp. 739-742). The 
forces determining the position of dorsiventral leaves, by R. N. Day (pp. 743 
-752). On the genus Coscinodon in Minnesota, by J. M. Holzinger (pp. 753- 
759). Observations on the fern and flowering plants of the Hawaiian Islands, 
by A. A. Heller (pp. 760-922). The phenomena of symbiosis, by Albert 
Schneider (pp. 923-948). Observations on the distribution of plants along 
shore at Lake of the Woods, by Conway MacMillan (pp. 949-1023). The 
alkaloids of Veratrum, by George R. Frankforter (pp. 1024-1043). The eco- 
logical paper by Professor MacMillan is especially noteworthy, since it is the 
first of its kind published in America. His main results were presented 
before the Botanical Society of America at its meeting last summer, and were 
summarized in the GAZETTE of last September. The paper should be a 
stimulus to many students who ought to turn their attention to this very 
important field of observation, dealing as it does with the great mass prob- 
lems of vegetation in relation to environment. It isa kind of work especially 
adapted to the isolated worker who has no good laboratory and library facili- 
ties, and who wishes to do something more than to “collect.” Besides, it is 
the great coming field of botanical activity in America, destined to sei aside 
somewhat the physiological work which has begun to become sterile through 
its mechanical development in the direction of small and secondary prob- 
lems.—J. M. C. 


Mr. C. B. DAVENPORT’? has been studying the réle of water in growth. 
In his paper he first considers the definition of growth in organisms, next 
analyzes the processes of growth, then shows what an important part water 
plays in the growth and the significance of this fact for the developmental 
process in general, and finally discusses the bearing of the new facts upon 
previously formulated laws of growth. His conclusions are summarized as 
follows: He recognizes a general parallelism between the developmental 
processes occurring at the tip of a twig and in the animal embryo. In both 
there is first a period of rapid cell division with slow growth; next, a grand 
period in which the general form of the embryo is acquired, the An/agen of 
the organs are established, and the organism increases rapidly in size by 
imbibition of water ; and, lastly, a period in which histological differentiation 
is carried on while the absolute growth increments cease to increase. Finally, 


*9 Proc. Boston Soc. Nat. Hist. 28: 73-84. 1897. 


1897 | CURRENT LITERATURE 13 


ow 


the fact that increase in body substance is so largely due to a non-growing 
substance — water — diminishes the value of the percentage increment curve 
of growth.—J. M. C. 


Dr. BRADLEY M. DaAvis*® has published an interesting account of the 
vegetation of the hot springs of Yellowstone Park. He finds that many of 
the peculiar forms of deposit in and about the springs have been determined 
by the presence of certain alge. The manner in which these alge have 
determined the “columns and moldings” is described in a convincing way. 
The subject thus opened up is one of great interest, and suggests further 
research into the conditions of growth in these hot waters. The paper is not 
a technical presentation of the subject, as the alga forms concerned have not 
been sufficiently studied, but it presents the most obvious effects of their 
presence.—J. M. C. 


THE QUESTION of the nomenclature of the North American species of 
Leucobryum does not seem to be fully settled yet in spite of Mrs. Britton's 
careful study in the Bul/. Torr. Bot. Club 19: 189. 1892. Inthe Journal de 
Botanigue for March 16th, M. Emile Bescherelle discusses the matter and 
concludes that the following is the correct synonymy : 


LEUCOBRYUM MINUS (Dill). Sull. 

Bryum albidum et glaucum, fragile, minus Dillen, Spec. Musc. Appendix 546. 
pl. 83. 1741. 

Dicranum albidum Bridel, Musc. Recent. 167. 1798.-Spec. Musc. 205. 1806. 

Dicranum glaucum var. albidum Weber et Mohr, Bot. Tasch. 166. 1807. 
Bridel, Bry. Univ. 1: 409. 1826. 

Leucobryum vulgare Wampe var. minus C. Miiller, Linnaa 18: 687. 1844. 
Synop. Muse. 1: 75. 1849. 

Leucobryum minus Hampe MS. in Sull. Moss. of U.S. 24. 1856. 

Leucobryum albidum (Brid). Lindberg, Mossor. Synon. 21. 1863. 

Leucobryum minus Wampe fide Lindberg in Mossorna uti Dillenii Historia 
Muscorum 35. 1883. 

Leucobryum minus Sullivant in Lesq. et James, Man. Moss. N. Am. 91. 1884. 

DISTRIBUTION: Europe: N. America—-Ohio (Szé/. no. 77, 98); Penn. 
(Torrey fide Britton); Central America; Mexico (Galeotti no. 6871). 

LEUCOBRYUM MINUS (Dill.) Sull. forma pUMILA Besch. 

Bryum (Dicranum?) manus, {, pumilum Michaux in Herb. Mus. Paris. 

Dicranum glaucum: pumilum Michaux, Flora Bor. Am. 2 :— 1803. 

Leucobryum vulgare var. minus Hampe, Linnea 13: 42. 1839 fide Mrs. Britton. 


Leucobryum sediforme Lesq. et James, Man. Mosses N. Amer. 91. 1884 fide Mrs. 
britton. 


Leucobryum pumilum (Michx.) Britton, Bull. Torr. Bot. Club 19: 189. 1892. 


DISTRIBUTION: N. America— Carolina (Michaux); Alleghany mts. 


20Science 6: 145-157. 1897. 
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(Suddivant no. 169); Appalachian mts. (Austin no. 477 fide Mrs. Britton); 
Florida (Donnell Smith, Dec. 1897); Monticello (Ligh/pife). 
LEUCOBRYUM MINUS (Dill). Sull. forma INTERMEDIA Besch. 


DISTRIBUTION : N. America—Ohio (Swd@ivant nos. 77, 98); S. Carolina 
(Ravenel); Florida (Durand).—C. R. B. 


PERHAPS THE MOST IMPORTANT recent work in plant geography is that 
by Johow on Juan Fernandez, undertaken under the auspices of the Chilean 
government.** Juan Fernandez consists of two large islands (Masatierra and 
Masafuera) and a small rocky island (Santa Clara), several hundred miles 
west of Chile. The islands are volcanic in origin, dating back no further than 
the tertiary, and were never connected with the main land. There are steep 
mountains ascending up to 1800 meters and cut by deep valleys. The author 
makes an evolutionary analysis of the flora, concluding that the flora has been 
derived from the mainland, and mostly from Chile. Oceanic and continental 
islands aré€-contrasted and Juan Fernandez is considered to be an oceanic 
island, a conclusion in harmony with the absence of land mammals and reptiles. 
As in most remote islands, there is a small number of species distributed in a 
relatively large number of genera and orders (143 species of ferns and seed 
plants in 87 genera and 43 families). The author considers the species, 
grouping them according to the time of introduction: (a) endemic species 
represent the oldest inhabitants, having diverged most from continental types ; 
69 endemic species, 12 endemic genera and 1 endemic family are recorded, 
showing a remarkable degree of endemism, greater than upon any other 
island group, possibly excepting the Sandwich Islands; (4) the autochthones 
are strikingly similar to Chilean species, 74 species being recorded ; their 
introduction has been brought about by birds, winds and sea currents ; (c) 
71 species were introduced by man unintentionally ; (@) 24 species have 
been introduced intentionally and have become naturalized ; (¢) 23 species are 
strictly culture plants. The plant societies are next discussed as follows, the 
most important one being (1) the sub-tropical evergreen forest, which extends 
over half the district. All native trees but one are evergreen, and some 
introduced trees that are deciduous in their native land have taken on the 
evergreen habit, ¢. g.,the peach tree. The valley forests are often made up of 
extensive social growths, while the mountain forests are more mixed. Ferns 
form an immense part of the vegetation. Many of the plants have large or highly 
colored flowers, strongly contrasting with the inconspicuous anemophilous 
flowers of most oceanic islands; the Juan Fernandez species are much more 
showy than the related Chilean species. Many species are pollinated by 
humming birds and some by insects. (2) The vegetation of rocky cliffs is 

2t Estudios sobre la flora de las Islas de Juan Fernandez. Obra illustrada con 2 


mapas, 8 grabados y 18 laminas—Santiago de Chile, Imprenta Cervantes 1896. 4°. 
287 pp. See Eng. Bot. Jahrb. 22: Heft IV und V, Litteraturbericht, pp. 44-50. 
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more or less like a steppe, consisting of herbs with scattered shrubs. (3) The 
strand vegetation is very sparse because of the strong dry winds and scarcity 
of soil. (4) A very dry stony district characterized by growths of Avena hirsuta, 
(5) Fern steppes. (6) Cultivated areas. 

Dusén has written up the results of a Swedish expedition to Terra del 
Fuego.“ There are three principal vegetation districts: (1) the northern dry 
district, largely without forests. There are thickets on small hills near the 
coast and more or less throughout. There are halophytes on the strand and 


in saline lagoons, grasses and sedges in the fresh water lagoons. Some por- 
tions of the district contain heaths. The woods that occur are almost exclu- 
sively of Fagus antarctica, with a rather rich herb vegetation, and comparatively 


few cryptogams. (2) The southern rainy district has extensive forests, the 
soil being clothed with liverworts, while mosses are comparatively infrequent. 
Ferns are abundant. Dense thickets occur near the sea. The mountain 
floras take on something of the aspect of our northern mountain forests, but 


the coastal flora has a more tropical appearance. (3) The transition dis- 
trict. The introduced plants are successfully combating with the natives. 


Xerophyte adaptations are seen in the rainy district as well as in the dry area, 
probably because of the abundance of mists and clouds; the small amount of 


illumination results in weak assimilation, hence the necessity for protective 
adaptations. The evergreen habit also facilitates assimilation by extending 
the period of activity. The crowns of the trees are much spread out hori 


zontally, thus permitting more assimilation. 

Sievers in an article on the physical geography of Venezuela considers some 
of the more striking plant societies of the country.%3 Twelve plant societies are 
considered : coastal mangrove swamps, strand vegetation, extensive interior 


grassy fields or savannas, desert steppes of the Llanos, grassy Morichales, 
xerophilous thickets with an abundance of cacti, transitional dry woods with 


an abundance of the Mimosez, moister tropical Galerie woods, luxuriant 


tropical rainy woods, mountain woods with tree ferns, cinchonas and orchids, 
mountain meadows with an abundance of grasses and perennial herbs, and the 


Paramos. Vegetation ascends to the snow line because of the moist climate 
—H.C.C. 


ITEMS OF TAXONOMIC INTEREST are as follows: Dr. John K. Small * has 
published an account of the sessile flowered trilliums of the southern states 


recognizing six species, one of which is described as new, and named for Dr. 
Underwood. Mr. P. A. Rydberg* has begun a description of rarities from 
Montana, the first three papers containing several new species. Mr. Geo. V. 


22 Botaniska Notiser Hef 6, 1896. See Bot. Cent. Bei. 6: 519-522. 
23 Petermann’s Mittheilungen 42: 197-201. 1896. 

*4Bull. Torr. Bot. Club 24: 169-175. 1897. 

25 Op. cit. 24: 188-192, 243-253, 292-299. 1897. 
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Nash” has described recently several new species of Panicum. Mr. Marshall 
A. Howe” has described a new Californian liverwort, to which he has given 
the generic name Gyrothyra. In its sterile condition it is said to resemble 
certain forms of Nardia. The type species is dedicated to Dr. Underweod. 
Dr. John K. Small* has published a revision of the species of Tradescantia in 
the southern states, recognizing eleven species, four of which are proposed 
as new. Miss Anna Murray Vail” has begun a series of papers upon Ascle- 
piadacee, in the first number discussing the genus Philibertella, called Phili- 
bertia by Dr. Gray. Mr. F. V. Coville,3° in discussing the name of the camas 
plant, has given the citations and synonymy of the genus Quamassia, and a 
synopsis of the species, five of which are recognized. It seems that our east- 
ern Camassia Frasert becomes Q. esculenta, while the real camas of the west 
is Q. guamash. Two more new plants from Mount Mazama, Oregon, have 
been described by Messrs. Coville and Leiberg,3* being species of Arenaria 
and Cardamine. Mr. M. L. Fernald? has published a second supplement to 
the Portland catalogue of Maine plants. The recent pages of P2¢tonia which 
have reached us extend from 159-182. They contain the usual descriptions 
of new species and discussions of old forms. Chief attention, however, is 
given to the Compositae, the genus Erigeron being made larger by eight 
species, the genus Antennaria increased by six species, and the genus Mesa- 
denia of Rafinesque taken up for our species of Cacalia, which genus is thus 
restricted to African and East Indian forms. Mr. W. N. Suksdorf,33 in pre- 
senting the genus Plectritis and its allies, describes several new species, and 
proposes the new genus AZigera, founded upon Plectritis macrocera T. & G. 
In addition to this species the Vaderianella ciliosa of Greene is included, and 
seven new species are described. Mr. J. M. Greenman * has prepared a revis- 
ion of Mexican and Central American species of Houstonia, recognizing 
twenty-three species, several of which arenew. He has also prepared a key 
to the Mexican species of Liabum. Among the numerous new species from 
Mexico he has proposed two new genera, Streptotrachelus | Apocynacee | and 
Buceragenia |Acanthacee |. Mr. F. Lamson-Scribner,35 in his “ Studies of 
American grasses,” intends to present certain new and little known species 


which have been brought to his attention in connection with his preparation 


26 Op. cit. 24: 192-201. 1897. 
27 Op. cit. 24: 201-205. 1897. 

2 Op. cit. 24: 228-236. 1897. 

29Op. cit. 24: 305-310. 1897. 

3° Proc. Biol. Soc. Washington 11: 61-65. 1897. 

31Op. cit. 11: 169-171. 1897. 

3 Proc. Portland Soc. Nat. Hist. 2: 123-137. 1897. 

33 Deutsche bot. Monatsschrift —: 1-4, 143-148. 1897. 

34Proc. Amer. Acad. 32: 283-311. 1897. 

35 Bulletin 8, U. S. Depart. Agric. pp. 20. A/. 8. 1897. 
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of the proposed handbook of North American grasses. The present paper 
includes nine such species. In the same publication Miss E. L. Ogden 
describes and figures the leaf structure of J/owvea and of Eragrostis obtusiflora. 
RobinsoneHa is a new genus of tree mallows described and figured by J. 
N. Rose and E. G. Baker.3° In the collections of Messrs. E. W. Nelson and C. 
G. Pringle and Captain John Donnell-Smith two undescribed species were 
discovered, which, with an anomalous one described under Sida, are taken to 
constitute the new generic type. The genus is composed of five species, two 
of which are Mexican, one Central American, and two South American, but 
only three species appear in the present paper. The genus is dedicated to 
Dr. B. L. Robinson, Curator of the Gray Herbarium. Professor Sargent 3 
describes and figures Cladothamuus pyrolafolius, a woody ericaceous plant 
which grows in the upland meadows of Alaska. A second species, long con- 
founded with the Alaskan plant, inhabits Washington and British Columbia, 
and has been described by Professor Greene as C. campanulatus. ‘Tlie folio 
of Pittonia issued July 20% completes Part 16. Among descriptions of new 
species there are “corrections in nomenclature,” among which A/amosco is 
is made to replace Zephyranthes; and a discussion of certain “ ranuncula- 
ceous monotypes,” Awmdlienta (KR. hystriculus), Arcteranthis (R. Cooleye), 
and Cyrtorhyncha (Rk. Nuttalliz). A new Antennaria from New England has 
been described by M. L. Fernald.s? Dr. Carl Miiller has just published 4 
descriptions of fifty new species of Jamaican mosses. In a recent number of 
Engler’s /ahroiicher™ the studies of African plants are continued, Schumann 
completing the Rubiacee, proposing four new genera (Prodb/etostemon, 
Heinsenia, Paragophyta, Baumannia); Diels and Engler present the 
Scrophulariacee, the latter proposing four new genera (Zenherina, Gerar- 
diina, Thunbergianthus, Strigina); Pax makes his third contribution to the 
Euphorbiacee ; and Hennings presents a second paper on the fungi. In the 
same journal, of later date, Schumann discusses Phyllocactus and Epiphyl- 
lum; Urban presents a fourth fascicle of “Additions to the West Indian 
flora,” which consists of complete lists, with keys to the larger genera, of the 
great groups Loranthacee, and p.eridophytes ; and Dietel and Niger publish 
a second contribution upon the Uredinez of Chili. Hans Hallier*? has begun 
a series of nates preparatory to a “ monograph of Convolvulacez,” the first 
paper being a discussion of nomencla‘ure, and notes on various species. 

36 (arden and Forest 10: 224-247. 1897. 

7 Garden and Forest 215-216. 1897. 
3 Pittonia 3: 183-198 1897. 
99Garden and Forest 10: 284. 1897. 
# Bull. L’ Herb. Boiss. 5 : 547-567. 1897. 
+ Bot. Jarbuch. 23 : 449-560. 1897. 


42 Op. cit. 24: 1-160. 1897. 
Ball. L’ Herb. Boiss. 5 : 366-387. 1897. 
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Among them isa section dealing with American forms, two of which are 
described as new. In the same journal,# in connection with studies of lake 
biology, Chodat publishes much taxonomic material dealing with the alge of 
certain French and Swiss lakes, two new genera (SPherocystis and Sticho- 
gleoa) being proposed. Gooringia is the name of a new genus of Caryophyl- 
lace (Alsineze) from central Tibet, described by F. N. Williams.45 G, Lindau 4 
has published descriptions of new or little known American and Asiatic 
Acanthacez. The American forms are mainly South American, and include 
six new genera: Ovophochilus (Peru), Rhombochlamys (two species from 
Columbia), Pszlanthele (Ecuador), J/egaskepasma (Venezuela), Rhacodiscus 
(Brazil), CyZindrosolenium (Peru). Tetramerium aureum Rose is made Justicia 
(Dianthera) aurea (Rose) Lindau; and Carlowrightia (?) Pringlet Rob. & 
Greenm. is said to be Sifhonoglossa Pringlet (Rob. & Greenm.) Lindau. 
C. DeCandolle#” has published an account of the Piperacez collected by M. 
Edouard André in the northern states of South America. Micoria pallida is 
discussed and figured in Garden and Forest.®—J. M. C. 


44 Buli. L’Herb. Boiss. 5 : 289-314. 1897. 
45 Op. cit. §:530-531. 1897. 

46 Op. cit. 5 :643-681. 1897. 

47 Op. cit. 5 696-711. 1897. 

48 Op. cit. 10 : 304-306. 1897. 


NEWS. 


Dr. HERBERT L. JONEs has been elected associate professor of botany in 
Oberlin College. 


A BIOGRAPHICAL SKETCH and portait of Baron Ferdinand von Mueller is 
published in Jour, Bot. 35; 272-278. 1897. 


A BIOGRAPHICAL SKETCH and portrait of the late Dr. E. S. Bastin are 
published in the Amer. Jour. Pharmacy 89. 385-391. 1897. 


IT IS ANNOUNCED that Professor Hugo de Vries of Amsterdam has been 
appointed successor to the late Professor J. Sachs, of Wiirzburg. 


THE OFFICERS of the Botanical Club for the Boston meeting are Conway 
Macmillan, president; Clare B. Waldron, vice president; and A. B. Sey- 
mour, secretary. 


PROFESSOR L. H. PAMMEL, of Ames, Iowa, wishes to obtain living and 
fresh material of mature or nearly mature pods and seeds of the Leguminos 
of Gray’s 


A BRIEF ACCOUNT of ‘two southern botanical worthies,”” Thomas Walter 
and Dr. Francis Peyre Porcher, is given in a recent issue of Garden ana 
Forest (10; 301. 1897). 

AT THE DETROIT MEETING of the A. A. A. S., Dr. W. G. Farlow was 
elected vice president of the Botanical Section for the Boston meeting, and 
Erwin F. Smith, secretary. 


Miss ARMA ANNA SMITH, a graduate of Cornell University, receiving the 
degree of Master of Science in 1896, has been appointed assistant in botany 
in Mount Holyoke College, Mass. 


THE LEAF STRUCTURE of six pieces of Pilocarpus furnishing the commer- 
cial jaborandi of the druggist is described and illustrated by Dr. Albert Schnei- 
der in the June number of the Journal of Pharmacology. 


HARVARD UNIVERS!TY at the last commencement conferred the honorary 
degree A. M. upon Mr. Charles E. Faxon, whose work as an acute botanist 
and an unsurpassed botanical artist well merit this recognition. 


PROFESSOR D. T. MACDouGAL has distributed reprints of his article on 
“Curvature of roots” (this journal for May) with title page and table of con- 
tents added, and with a statement that the paper was presented to the faculty 
of Purdue University for the degree of Doctor of Philosophy. ‘The doctorate 
was conferred at the recent commencement in June. 
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THE NEW OFFICERS of the Botanical Society of America are as follows: 
N. L. Britton, president; J. C. Arthur, vice president; C. R. Barnes, secre- 


tary ; Arthur Hollick, treasurer; B. L. Robinson and F. V. Coville, coun- 
cillors. 


THE SAD INTELLIGENCE has just reached us that Dr. J. E. Humphrey 
died at Port Antonio, Jamaica, August 17, where he was engaged in botanical 
work with a party of biologists from Johns Hopkins University. 
have been obtained. 


No details 


AMONG THE AWARDS recently made by the Berlin Academy of Sciences 
for scientific work, were J/. 2000 to our associate, Professor Engler, for the 


publication of monographs on African botany; and J/. goo to Dr. G. Lindau 
for studies in lichens. 


Drs. CAMPBELL AND MACDOUGAL were present at the Toronto meeting 
of the Botanical Society of America, and gave a brief account of their study 
of Jamaica as a site for a tropical laboratory. The West Indies will be 
examined further by Drs. Farlow and Coulter during the winter. 


PRoFESSOR A. S. Hircucock, of the State Agricultural College, Manhattan, 
Kansas, has published an interesting account of the botanical department 
of that institution in the /dustrialist, the college paper. The space given to 
the work and the apparatus speak of excellent opportunities. The herba- 
rium is said to contain 51,975 specimens, of which 10,000 are fungi. 


AMONG THE BOTANISTS who attended the Toronto meeting of the British 
Association were Bower, Farmer, Green, Marshall Ward, Wager, and Seward 
from England; Magnus from Germany; Jeffrey and Penhallow from Can- 
ada; Arthur, Atkinson, Barnes, Bessey, Britton, Campbell, Coulter, Farlow, 


Galloway, Greene, MacDougal, Newcombe, and Spalding from the United 
States. 


AT THE DEDICATION of the Hull Biological Laboratories, of the University 
of Chicago, July 2, a conference was held composed of instructors in botany 
in universities and secondary schools. The botanical building was occupied 
by students beginning with the summer quarter, July 1. All of the space 


designed for courses in morphology has been taken by students, as well as 
all of the private research rooms. 


If Is ANNOUNCED that the September number of the American Naturalist 
will appear under entirely new management. The magazine has been pur- 
chased from the estate of the late Professor Cope by a number of gentlemen, 
and Dr. Robert P. Bigelow, of the Massachusetts Institute of Technology, has 
accepted the position of editor-in-chief. There will be also an editorial 


committee and a board of associate editors, whose names will be announced 
later. 


4 
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“ THE PHYTOGEOGRAPHY OF NEBRASKA” is the title of a work announced 
by Dr. Roscoe Pound and Mr. F. E. Clements. The first volume, now in 
press, will comprise about 350 pages and will be sold for $2.00.‘ The work 
deals primarily with phytogeographical problems in Nebraska, but is never- 
theless of general interest on account of the treatment of the phytogeographi- 
cal principles relating to distributional statistics, regional limitation, vegetation 
forms, habitat groups, plant formations, etc.’’ The publishers are Jacob 
North & Co., Lincoln, Neb. 


Tue Division OF Borany of the Department of Agriculture has pub- 
lished a bulletin (no. 10) calling attention to three new cruciferous weeds 
which have been reported from several new localities in the northern United 
States and Canada during the past four years, in some places having already 
become aggressive weeds. Although confined as yet to comparatively small 
areas, and having caused thus far but little damage in this country, the fact 
that they are spreading in grain fields, meadows, and cultivated lands, and 
also that they are weeds in the fields of western Europe, are reasons enough 
for warning the farmers. The plants are Berteroa incana(L.) DC., Conringia 
orientalis (L.) Andrz., and Neslia paniculata (.) Desf. 


AT THE DETROIT meeting of the Botanical Club, in the absence of the 
officers, Dr. J. J] Davis was elected president, and Albert F. Woods, secretary. 
Among the subjects presented are the following: Epidemic of Exysifhe 
communis on Polygonum aviculare; A phosphorescent mosquito, and Sensi- 
tive stamens of Opuntia fragilis, by Dr. Charles Bessey; Farmers’ institutes, 
by W. J. Beal; Some interesting oaks, by Professor C. F. Wheeler; Notes on 
Dicranum, and “Why moss capsules nod,” by Dr. R. H. True; A method of 
preserving the green color of plants, by Mr. A. F. Wood; Winter injury of 
plum trees in northern Ohio that had been defoliated the previous summer 
by Cylindrosporium padi, by Mr. A. D. Selby; The cultivation of plants on 
the campus of the University of Michigan, by Professor V. M. Spalding. 


A NEW JOURNAL of botany is announced to appear October Ist. ‘Ihe 
editor is Dr. F. H. Knowlton of the U. S. National Museum, and his associ- 
ates are Mr. C. L. Pollard, Miss Clara E. Cummings, Mr. Walter Hough, 
Mrs, N. L. Britton, Miss Josephine E. Tilden, and Mr. A. W. Evans. The 
magazine will be a 16-page octavo and will occupy an intermediate position 
between the technical journals and the smaller amateur publications. — It will 
present the facts of plant life in simple, popular language, and aim to inter- 
est those who desire acquaintance with plants and their life histories, but who 
have no inclination for a systematic course of study. The purpose is to be 
scientific, but not technical. The GAZETTE wishes this new enterprise great 
success, for it enters upon a large and very useful field. ‘The name is 
announced as Zhe Plant World, an illustrated monthly journal of | opular 
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botany. The subscription price is one dollar, which may be sent to the pub- 
lishers, Willard N. Clute & Co., Binghamton, N. Y. 


THE SMITHSONIAN INSTITUTION has undertaken to bring together all pos- 
sible material bearing on the medicinal uses of plants in the United States. 
In November 1896 the Pan-American Medical Congress, meeting in the City 
of Mexico, took steps to institute a systematic study of the American Medi- 
cinal flora. The sub-commission appointed for this purpose in the United 
States consists of Dr. V. Havard, Mr. F. V. Coville, Dr. C. F. Millspaugh, 
Dr. Charles Mohr, Dr. W. P. Wilson, and Dr. H. H. Rusby. Dr. Rusby is 
chairman of the general commission, and Dr. Havard is chairman of the sub- 
commission for the United States. This sub-commission solicits information 
concerning the medicinal plants of the United States from anyone in a posi- 
tion to accord it. Detailed instructions as to specimens and notes have been 
prepared, and all packages and correspondence are to be addressed to the 
Smithsonian Institution and marked on the outside ‘ Medicinal plants, for the 
U.S. National Museum.” The instructions and the necessary franks will be 
furnished upon application. 


AT THE MEETING of the Academy of Science of St. Louis, May 17, Mr. J. 
B. S. Norton read a paper upon the effects of the tornado of May 1896, upon 
trees about St. Louis. It was shown that while ordinary winds have some 
influence on the form and strength of trees, in strong winds uprooting is 
caused by wet soil, weak spreading roots, and a large exposed surface. If the 
roots hold, breaks in trunk or branches may occur depending upon strength 
of wood, form of tree, mode of branching, and weight and resistance of foliage. 
It was shown that Acer dasycarpum was badly broken on account of its brittle 
wood and heavy foliage. Trees with spreading tops, like U/mus Americana, 
were broken and uprooted, though the branches were only bent in the individ- 
uals with tougher wood. In general, conical trees like U/mus campestris, Liguid- 
ambar, most conifers, and the oaks of strong fiber, were little injured.  Zax- 
odium distichum, from its slender form, strength, and elasticity, was injured 
least of all. After the tornado, which occurred early in the vegetative period, 
most of the trees continued growth by producing new foliage shoots. While 
a few died from inability to secure food, others indicated injury by flowering 
and fruiting more profusely than usual. Mr. H. von Schrenk also submitted 
preparations showing the formation of two growth rings in 1896, resulting 
from the defoliation of the denuded branches. 

At the meeting of June 7 Mr. Robert Combs, of Ames, Iowa, presented a 
paper on a collection of plants made in 1895-6 in the province of Santa 
Clara, Cuba. The paper contained a full catalogue of the plants, which had 
been determined at the herbarium of Harvard University. A brief statement 
was also made concerning the origin of the Cuban flora and its affinities with 
the Central American flora rather than that of adjacent Florida. 
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Dr. BRADLEY M. Davis has sailed for Europe, to be absent for one 
year. 


Dr. CHARLES E. BEssEy’s presidential address before the Botanical 
Society of America will be printed in full in the September number of the 
BoTANICAL GAZETTE. The subject is ‘‘ Phylogeny and Taxonomy of the 
Angiosperms.” 


Mr. WILLIAM WESLEY WOOLEN, a prominent citizen of Indianapolis, 
and a member of the Indiana Academy of Science, has indicated his inten- 
tion of presenting to the city a tract of land containing fifty-six acres, to be 
used as a botanic garden and an ornithological preserve. The tract is very 
accessible to the city, and is admirably adapted to the purposes indicated. 
The details of management are now being considered. 


THE PRESIDENTIAL ADDRESS of Professor Marshall Ward at the Toronto 
meeting of the British Association was largely a sketch of the progress of our 
knowledge of fungi during the Victorian period. The paper brought 
together in a masterly way the principal advances and defined the present 
condition of the subject. It will prove an exceedingly valuable reference 
paper, that might have been enhanced by bibliographical references. The 
ground traversed was so extensive that the.address was fairly encyclopedic. 


TWENTY FIVE PAPERS were presented before Section G of the American 
Association, in addition to the vice presidential address of Professor George 
F. Atkinson, on “ Experimental Morphology.’ The titles are as follows: 
Charles A. Davis, Trillium grandiflorum, its variations normal and terato- 
logical ; £. J. Durand, A discussion of the structural characters of the order 
Pezizinew of Schréter; A. J/. Weigand, The taxonomic value of fruit charac- 
ters in the genus Galium ; Charles £. Bessey, Report upon the progress of the 
botanical survey of Nebraska; Albert F. Woods, Bacteriosis of carnations ; 
Erwin F. Smith, Wakker's hyacinth Bacterium ; Charles £. Bessey, Are the 
trees receding from the Nebraska plains? C. 4. Peters, Reproductive organs 
and embryology of Drosera; /. O. Schlotterbeck, Development of some seed 
coats; /. 7. Schuette, Contributions on wild and cultivated roses of Wiscon- 
sin and bordering states; Fanny £. Langdon, Development of the pollen of 
Asclepias Cornuti; Charles E.. Bessey, Some characteristics of the foothill veg- 
etation of western Nebraska; /7. F. Osborn and £. B. Poulton, Organic selec- 
tion; James B. Pollock, Mechanism of root curvature ; Frederick C. New- 
combe, Cellulose ferment; Rodney H. True and C. J. Hunke/, the toxic action 
of phenols on plants; Charles Porter Hart, \s the characteristic acridity of 
certain species of the arum family a mechanical or a physiological property 
or effect? W. /. Beal, How plants flee from their enemies; Alex. P. Ander- 
son, Stomata on the bud scales of Addes fectinata, Comparative anatomy of 
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the normal and diseased organs of Adzes balsamea affected with 4cidium 
elatinum, On a newand improved self-registering balance ; Charles O. Town- 
send, The correlation of growth under the influence of injuries; W. W, 
Rowlee and K. M. Weigand, The botanical collection of the Cornell arctic 
expedition of 1896; Erwin F. Smith, Description of Bacillus Phaseoli, n. 
sp., On the nature of certain pigments produced by fungi and bacteria, with 
special reference to that produced by Bacillus solanacearum. 
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